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DEDICATION 
For I dipt into the future, far as human eye could gee. 
Saw the Vision of the world, and all the wonder that 

would be; 
Saw the heavens fill with commerce; argoeies of magic 

Bails. 
Pilots of the purple twilight, dropping down with costly 

— Tbnntbon " Lockslej Hall " 

This volume ia dedicated to the memory of the aviatort 

icho have fallen in war and peace, and out of whoee 

endeavors there is developing a netc art giving 

man dominion over Earth, Ocean, Air 
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INTRODUCTION .;. .-..-.. 

The Manufacturers Aircraft Association presenta the Aircraft;' 
Year Book for 1020, the second of the series. 

In compiling this volume, the Association has enjoyed the cordial 
cooperation of the Army, Kavy, and the Post Office air service. Ap- 
preciation is due especially to Lieut. Ool, H. M. Hickam, Chief of 
the Information Group of the Army Air Service, Major Ernest L. 
Jones, also of the Information Group; to Lieut. Commander R. E, 
Byrd, and Lieut. L. B. Averill, of Naval Aviation; and to Otto 
Praeger, Second Assistant Postmaster General. 

The Manufacturers Aircraft Association believes that the Ameri- 
can public realizes the fact that we, the pioneers in aviation, must, 
and will lead the world. Prior to our entrance into the war, the art 
was neglected ; the few months of the conflict were taken up with an 
industrial effort, without parallel in the history of the United States, 
and unequaled, we believe, in the results visible when the Armistice 
was signed, November 11th, 1918. On that date began a new period 
for aeronautics, and this volume records what has been accomplished 
to the close of 1919. 

Manufacturers Aibcraft Association Inc. 

New York, January 1st, 19^0. 
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CHAPTER I 
AIRCRAFT IN COMMERCE 

SINCE the signing of the Armistice, November 11th, 1918, 
when the science of aeronautics was released from war, and 
permitted to demonstrate its possibilities in peace, the earth 
has been two-thirds flown around. 

The Atlantic Ocean has been safely crossed four times, twice in 
beavier-than-air machines, and twice in ligbter-than-air craft, and 
to America — the discoverer of the airplane — has gone the match- 
less honor of first achieving this feat. 

Many thousands of persons — men, women and children — have 
been carried as passengers, for there is hardly a country one can think 
of, not even excepting China and the new Arabian kingdom of Hed- 
jas, in which civil aerial transport has not been attempted to some 
degree. 

As certain years, such as those which produced the first practical 
proof of some new progress by man, have passed into history as the 
opening of a new era, so the year 1919 will be recorded as the be- 
ginning of the Elying Age. 

What was prophecy a year ago is fulfilled to-day. 

" The Afternoon Mail " is a daily occurrence. The routes from 
Washington to New York and New York to Chicago are in regular 
operation, and ships are under construction to carry letters and 
parcel post to Omaha and San Francisco. 

Small sporting machines would be needed, it was said — and we 
have them now, land and water types, to meet the increasing de- 
mand. 

Comfortable aerial liners would be evolved, we hoped, and by last 
summer we built them and flew them, five and eight and twelve pas- 
senger airplanes and sea planes. 

The " freighter " would be next, it was predicted, and freighters, 
as this book goes to press, are taking the air — huge ships that carry 
from fifteen hundred to six thousand pounds, in addition to equip- 
ment, fuel and crew. 

Airplanes, keeping swift vigil over our forests, were visualized, 
and in 1919 they were actually the means of saving millions of dol- 
lars worth of property and doubtless many lives, from destruction, 
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by reporting timber fires before the flames got beyond control. 

The long coast line of the United States, with its menace to ship- 
ping, could well be protected by aircraft, was the declaration, and 
late in 1919 the first airplane left Hazelhurst Field, Mineola, Long 
Island, for the first patrol down the Atlantic shore, 

The miner in remote regions, the oil operator plagued by bandits, 
the rancher perplexed by the failure of motor or horse transport, — 
these, we said a year ago, would have legitimate uses for aircraft. 
To-day, planes are carrying oil field payrolls, enabling executives to 
cover tremendous distances daily, and capitalists have called air- 
plane manufacturers to their assistance in taking machinery to a 
rich but hitherto inaccessible gold mine, 4hen removing the ore 
to tidewater. 

Most stimulating of all were the forecasts — visions, some said — 
of a trans-Atlantic flight. " My first impression," said Lieut. Com- 
mander A. C. Read, of the N.C.-4, " on reaching Lisbon, was that the 
Atlantic Ocean had shrunk tremendously in size." 

And so indeed it had, as had also the world — and man's concep- 
tion of them. Kipling, many years ago, in his classic " The Night 
Mail," described the flight between suns from England to Canada, 
and shortly after Kead flew the Atlantic, Capt. John Aleock took oil 
from Newfoundland at dusk and early the next morning came down 
in Ireland. 

Fiction had become fact. 

Since then, flight has followed upon flight in the United States, a 
pleasure " hop " at the village airdrome, a " taxi " to Atlantic City 
or Catalina, races to Canada and across the continent, a jaunt around 
the rim of the United States, a business cruise to Cuba, and now, as 
the year closes, a flight from England to Australia. 

Thus, in twelve months time, we have seen an art, bom but a short 
time before the World War and confined within military limits 
during the progress of the conflict, struggle for acceptance as a new 
factor in commerce. 

The year, in so far as the United States was concerned, has been 
unique. Whereas, on the signing of the Armistice, the other great 
powers. Great Britain, France, Italy and Japan, recognized the im- 
portance of aircraft, not only in commerce direct, but as an indis- 
pensable element in national defense, and appropriated hundreds 
of millions of dollars for the encouragement of the art, our Govern- 
ment halted for months between two opinions, with the result that 
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Passenger and 
Freight Service . , 



the industry was hard pressed, and the improvement of types was 
gravely delayed. 

That we are demonstrating the practicability of aerial transjrort, 
is due to the courage and the patience, the vision and the persistence 
of the men who designed and built and flew the craft which have 
startled and inspired America. 

Pbesent and Probable Ubes of Aibcbaft 
To enable the reader to visualize the impressive scope of aerial 
transport, there is offered the following tabulation of present and 
probable uses of aircraft : 

■ Hops " at fairs, expositions, and car- 
nivals. 
Commuting, intercity traveL 
Overtaking steamers and trains. 
Aerial ferries. 

Competition with rail and water trans- 
portation lines, increasing as time, 
value and facilities govern and as air- 
craft develop in providing economi- 
cal and regular service. 
Establishing new means of communi- 
cation with regions hitherto inacces- 
sible or neglected by rail and steam 
lines. 

fPleasurei'^''"""^^ ^" P"""*^ "^''P^' 
[ in chartered liners. 



Flying to golf, baseball, foot- 
ball, polo, etc. 

Establishment of new rec- 
ords. 

Aerial combat for points. 

Exhibition flying. 

Racing. 

Amateur photography. 

Flying to hunting and fishing 
grounds. 

Hunting and £fihing in air- 
craft 



Pleasure and Sport. , 



Sport 
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Advertising and Publicity . 

(Demonstratine EOneral L . , , ,. 

^■i-i ■ 1, ■ \ Quick deliveries, 

utility m business.) . . .{Jt , , , , 

JNews and photographic services. 
[Circulation of publications. 



Extension of Personal 

Supervision by Executives' 



Competing with rail and wa- 
ter and being chosen for 
speed or certainty. 

Farms, 

Ranches. 

Oil Properties. 

Mining. 



Exploitation of urban and rural real 

estate. 
City planning and improvement, ter- 
minal problems, parks, etc. 
Surveys and railroad routes. 
Inspection, power, telephone and tele- 
graph lines. 
Police patrol. 
Fire patrol. 
Miscellaneous -j Architectural studies of groups- 
Reporting of great construction proj- 
ects. 
Inspection motion picture " locations." 
Aerial ambulance. 
Rescue work : Flood ; Fire- 
Private mapping enterprises. 
Patrol against depredations of any 

character. 
" Locating " timber. 

CIVIL USES BY NATIOXAL AND STATE GOVERNMENTS 



Aerial Mail and 
Parcel Post . . ■ 



Transcontinental. 
J Transoceanic. 
■ j Deliveries to and from steamers at s 
United States-Canadian. 
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Forest Patrol pational. 

I State. 

Customs Service 

State Constabukrv f*"'* ™™ment of guards and troops 

Land patroJa for law and order. 

I Rescues. 

Coast Patrol -I Locating submerged wrecks. 

LLighthouse tender service. 

Mapping (General) 

Fisheries Research 

River and Harhor Projects 

Forest and Field Photog- 
raphy for Isolating In- 
fected Timber or Crop 
Areas. 

Coast and Geodetic Survey 



Conservation and 
Engineering Studies 



J Water supply, power, irrigation, swamp 
t drainage, etc. 

Exploration of areas superficially ex- 
amined. 
Exploration of upper air. 

Meteorological instrument tests. 
Geographical study. 
Astronomy. 



Of these varied uses, the transportation of passengers and freight, 
without doubt, will eventually become the most important. Notwith- 
standing that development during the first year has been somewhat 
delayed, due, first to the lack of airdromes — permanent "landing 
fields — and, also, to the fact that American manufacturers were not 
permitted to attempt commercial designing until well after the 
signing of the Armistice, the primary steps have already been taken. 
" Hops " at fairs — were the logical consequence from exhibition 
flying of pre-war days, the difference being that then the people 
gazed in wondering disapproval, while to-day they, too, would fly. 
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Commuting by wealthy owners of aircraft began as early as last 
summer and continued through the winter. There is in this com- 
muting a prediction of the time when cities shall be released from 
the confines now imposed upon them by inadequate rail transporta- 
tion. Whereas 17 to 20 miles is the comfortable suburban distance 
by train at present, the aero commuter does his day's work and — 
granted the establishment of proper terminals — is a hundred miles 
in the country an hour or so later. 

There has been much commuting and inter-city travel, trips being 
made with increasing frequency between such points as New York 
and Washington, New York and Buffalo, Cleveland and Dayton, 
Cleveland and Chicago and on the Pacific Coast between San Fran- 
cisco and Los Angeles, and between Portland and Seattle. 

Notable fiights have been made by civilian aircraft such as the 
first regular passenger service in Aeromarine flying boats between 
New York and Atlantic City ; the trip which Mrs. S. E. J. Cox made 
in her Curtiss Oriole from Houston to New York, the frequent trips 
by Dayton-Wright De Havilands out of Dayton and the Thomas- 
Morse two-seaters out of Ithaca. The Curtiss Eajjle and the Glenn 
L. Martin army transport, the one seating eight and the other 
twelve people, have made scores of flights with official and civilian 
passengers. Out in California a company does a prosperous " ferry " 
business between the mainland and Catalina Island, in Curtiss boats. 
An enterprising Seattle man, on missing a coastwise steamer, 'phoned 
for a Boeing seaplane and in this he overtook the slower water craft. 



The two principal features in which aerial transport differs from 
other means of rapid transit are high speed and the ability to fly 
in a straight line between any two points on the earth. It follows 
that aircraft save time under two headings and it is precisely this 
feature which gives aerial transportation an immense superiority 
over vehicles of the road and of the sea. 

Aircraft, and in particular heavier-tban-air machines have' to-day 
reached a state of finality which make the operation of aerial trans- 
pout services a question of landing and housing facilities alone. The 
record of safety and reliability established in the all-year-round 
operation of the United States Aerial Mail Service proves conclu- 
sively that modern airplanes are for all practical purposes independ- 
ent of weather conditions. 
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In Europe, where the importance of aeronautics in its military and 
civil application is better understood by a large section of the public 
than in the United States, airplanes are already being widely used 
for the transportation of passengers and a certain type of goods. In 
the latter category are included goods relatively light in weight and 
costly in value where rapid transit is a factor of importance and food 
supplies which are perishable and highly marketable at certain sea- 
sons. As a specific instance a daily passenger service has been op- 
erating with marked success between Paris and London since the 
summer of 1919. 

As has been said above, it is the time element which plays an im- 
portant role in aerial transport, that makes this method of travel 
more desirable for routes of 200 miles and over than any other means 
of conveyance. At the present stage of aeronautical development the 
commercial speed of a well designed transport airplane can be taken 
to average from 85 to 90 miles an hour. This is the speed which 
an airplane can he counted upon to furnish on the average daily run 
regardless of adverse weather conditions. 

A cruising speed of 90 miles an hour means that the aerial pas- 
senger will be able to reach Chicago from New York in about eight 
hours and San Francisco, with two intermediate stops of one hour 
eachj in about 32 hours as against the 20-hour railroad trip to Chi- 
cago and the five days or more required for reaching the Pacific 
Coast. The time the tourist and business man will save thereby 
represents 60 per cent, of the time which is to-day wasted in 
traveling. 

During the last railway strike in England airplanes were used on 
an immense scale for keeping up communication between various 
cities. Passengers, newspapers and perishable goods such as milk, 
fruit and vegetables were carried through the air at high speeds and 
to the satisfaction of all concerned. This was an especially illustra- 
tive ease of how aircraft can supplement the existing means of 
transit in case of emergency. 

But the usefulness of aerial transport is not limited to this kind 
of work. Passenger and express airplanes are being put into serv- 
ice and planned all over Europe, and France, Great Britain and 
Italy are making a powerful effort to assist the development of 
commercial air fleets with all means at their disposal. This assist- 
ance manifests itself chiefly in two ways. On one hand, the Brit- 
ish, French and Italian Governments have laid out a compre- 
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hensive plan for a system of airways across their respective countries 
and linked up with other aerial routes in the Colonial possessions. 
On the other hand, a system of premiums has been devised to enable 
air transport companies to face adequately the initial outlay of their 
services. These premiums will be paid in proportion to the service 
rendered (number of passengers carried over a minimum distance) 
and with regard to the rapid adaptability of commercial aircraft to 
warfare. A regular passenger service already operates between 
France and Morocco, and it is expected that before the end of 1920 a 
similar service will exist between Great Britain and India and possi- 
bly Australia. 

In this country the transcontinental reliability race organized by 
the Array Air Service was a pioneering achievement of considei^ 
able value and served to point out with great forcefulness the utter 
lack of airdromes in all sections of the United States. A 32-hour 
passenger airline from New York to San Francisco is entirely feasi- 
ble to-day with the machines now huilt. But the operation of such 
a line is not possible to-day owing to the lack of suitable landing, 
housing and supply facilities. When this situation will have been 
remedied nothing will stand in the way of the linking of our principal 
centers of operation by commercial air services. 

PLEASURE AND SPOBT 

Fly! 

Those who have flown will tell you that no sensation of motion 
previously experienced can equal that of airplaning, they will tell 
you that no land or water vehicle, though powerful, can give one 
such a feeling of mastery as aircraft ; they will tell you that no moun- 
tain, however high, can approach the view of surpassing beauty un- 
rolled beneath the aviator. 

Since hostilities ceased in 1918, several thousand army and navy 
training airplanes have found their way into the hands of sporting 
and commercial users. While these planes, land machines, bydro- 
airplanes, and flying boats were of distinct military type, they ac- 
celerated the demand for the newer sporting or pleasure designs 
brought on the market toward the close of 1919. 

Long distance cross-country contests, flights for Liberty Loans and 
for army and navy recruiting, the week-end pleasure runs of govern- 
ment pilots, the day in and day out trips of the Aerial Mail, thou- 
sands of casual " hops " by the curious, and the increasing " taxi " 



,d.yGoogIe 



What you will see going l;touth. Uampton Koads, Va., viewed from the a, 



D,gH,zed.yGOOgIe 



Aircraft in Commerce 29 

paaaenger-carrying service, cease to astonish ; rather do they illustrate 
the confidence which the public is placing in the airplane as a sport- 
ing vehicle. 

Nor is flying destined to be limited to the rich. Estimates on the 
cost of operating a typical land or water machine compare favorably 
with high class and high speed motor cars and motor boats. 

During the season of 1919, football games were attended by sev- 
eral parties in flying machines, while seaplanes made trips along the 
Atlantic Coast to various sporting events. These were prophetic of 
the time when the polo field will be surrounded by parked single and 
two-place tractors, flown from long distances by their sportsmen 
owners. Upon the conclusion of the game they will take off, one by 
one, from between the lines, for whatever refreshments that replace 
the cocktail hour. Shark-shooting and duck-hunting, if no law in- 
tervenes, will be done from water machines. Aerial clay pigeon 
shoots will be more stimulating than of old. This year's cup races 
will be viewed from aloft and the newspapers will carry air pictures 
of the events. There is now nothing novel in flying in groups, so 
we may expect sociable tours, just as, in the early days of the auto- 
mobile, club runs became popular. 

After a season at Newport, guided by radio, air lighthouses and 
balloons, the flying boat and hydroairplane sportsman will start 
down the coast in easy stages. A brief visit at Old Point. Follow- 
ing the inside route, through canals and small rivers, a few days will 
be spent in shooting geese in Currituck Sound. Perhaps a stop at 
Elizabeth City, across the Albemarle, and Pamlico; a visit to the 
descendants of the " Lost Colonies " and the Indian tepees at Manteo, 
on Eoanoke Island, where Sir Walter Raleigh founded the new 
empire. 

It was only a few miles distant, at Kitty Hawk, where, seventeen 
years ago, the Wright Brothers solved the age long mysteries of hu- 
man flight. A few friends will be taken up from Charleston during 
the stay, and thence on to Paytona and Palm Beach. Later a jaunt 
across to Cuba, to Porto Pico, and to San Domingo. Perhaps 8 
week's stay in the West Indies and thence down the East Coast of 
Centra] America, over through the Panama Canal and up along 
the West Coast to Seattle. During the summer of 1919 flights to 
Cuba and up the Pacific Coast were made. 

As a sporting vehicle, the dirigible is coming into favor, bearing 
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to the airplane somewhat the same relation a8 the slower yacht bears 
to. the swift speed boat. 

International airship races will come into vogue and rival motor 
track racing. These will be in classes, the same as motor racing 
is divided into groups in accordance with cubic displacement, or as 
yachts are rated, by length. There has been no airship racing since 
1909, but foreign governments, late in 1919, were planning competi- 
tion calculated to stimulate the flying game, not only from the sport- 
ing point of view, but for the development of lighter-than-air craft. 
Airplane racing is definitely established in popular favor. 

One obstacle, inadequate landing facilities, which stood in the way 
of the normal development of sporting aircraft, is being removed. 
Fortunate is he who has sufficient room on his country estate to con- 
struct a hangar and lay out a landing 'field, or who has a body of 
water near his home^ upon which his flying boat may alight. Keal- 
izing both the need and the insistent demand, cities throughout the 
United States are preparing municipal air harbors for public use. 
In many places, provision is made for the shelter of land and water 
aircraft and it is planned to oflfer maintenance facilities wherever 



The flying sportsman has found a way to utilize the inland waters 
of the United States in a way undreamt of by those who improved 
them. All the way down the Atlantic Coast there are protected 
waterways, which were designed to carry slow-moving surface craft. 
This transportation, however, has never developed and it is entirely 
probable that, in the near future, these inland waterways will be 
more generally used by flying boats than by barges or vessels of 
similar shallow draft. Indeed, many believe that the flying boat 
and hydroairplane has distinct advantages over the land machine, 
when it comes to sport. For one thing, one never needs to seek out 
a landing place but is always within gliding distance of safety. 
Again, hydroairplaning provides all the thrills of motorboating to 
which are added rarer joys of actual flight. 

However, each type of machine to its proper place. "With the 
development of landing fields and with the improvement of land 
types, their use for sport is increasing rapidly. Machines have 
been developed with very low landing speed. This means that in- 
stead of a huge field being required, a comparatively small harbor is 
all that is needed. 

All this is in process of evolution. Before long we shall see 
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sportsmen and owners competing among thcmselvea and with army, 
navy and special pilots, in the establishment of new speed, duration, 
altitude and climbing records, 

' Long distance touring, after-dinner spins, morning bracers, will 
come into vogue. Aircraft for golf, tennis, polo and the games, 
friendly brushes over the river; flying to the hunt — aircraft offer 
comfortable pleasure, exhilaration, speed, limited only by the ever- 
fleeing horizon. 

ADVESTISINO AND 1 



. Doea business believe in advertising ? 

Does it believe in advertising when such publicity can he com- 
bined with selling goods or making quick deliveries? The answer 
has as its . corollary the use of the airplane, as clothing, chewing 
gum, spark plug, typewriter and fountain pen manufacturers and 
department stores have proven to their satisfaction. In repeated 
Curtiss and Aeromarine flights, notably one which the Aeromarine 
made to Cuba and the Curtiss to New York from Buffalo, the utility 
of aircraft in advertising and publicity opening the way to general 
business uses has been demonstrated. 

Commercial photography is another of the general business uses to 
which aircraft are being put. Aerial photography as a whole, in- 
cluding commercial work, is of such importance that a section is 
devoted to the subject elsewhere in this chapter. 

Newspapers have been quick to adopt the airplane in the gathering 
of news, the taking of photographs and the circulation of the various 
issues. Immediately after a marine accident of considerable pro- 
portion off New York City last summer, the manager of one of the 
largest press associations called the oifice of the Jfanufaeturers Air- 
craft Association. 

"Sometime we are going to need a flying machine quick," he said, 
" and we want to know where one can always be had and how soon 
it can be made ready for our use," 

This service is now available. 

AIDING THE EXECUTIVE 

Why do we pay extra fare to ride on fast trains, or why pay 10 
cents additional for a special delivery letter ? 

In the obvious answer lies the reason executives, who desire to 
keep in personal touch with branches, have found in the airplane a 
means of transport superior indeed to rail. 
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In executive work in rural communities, the airplane has already 
hecome established. Sales in considerable number have been made 
to owners of great farms and ranches, and to oil and raining operators. 

Among the miscellaneous uses to which business is placing aircraft 
may be mentioned the exploitation of real estate. A New York firm 
had a client who wished to build a hotel, but was uncertain as to 
the location proposed. How would it look when set in surround- 
ings of which he had seen but little, and that from the street or a 
near-hy roof? So the firm employed a commercial aerial photog- 
rapher, and the trick was done. 

Great construction projects are being watched from the air, city 
improvements are being planned and fire and police patrols carried 
out. The aerial ambnlance'has been demonstrated in the Army and 
in civil practise and in at least one notable instance — at Corpus 
Christi, Texas — airplanes have been used for flood resciie work. 

AERIAL MAIL BEKVICE 

The Aerial Mail Service of the U. S, Post Office Department has 
been in operation daily, except Sunday, between Kew York and 
Washington for eighteen months; and between New York and Chi- 
cago daily for six months. It has been successful from the start. 

To-day, the Aerial Hail planes are daily covering a total distance 
of 1,906 miles of territory and are carrying an aggregate of 2,100 
pounds of letters. 

During the last fiscal year, only 4.4 per cent, of possible trips were 
not attempted, and that out of a total of 138,310 miles. There were 
flown 128,255 miles, a performance of 92.73 per cent. During the 
same period there were only 37 forced landings due to mechanical 
troubles in flight. 

In the operation of the Aerial Mail for nearly one year and seven 
months, covering 405,563 miles of flying, there have been lost but 
four pilots in crashes, a ratio of one fatality to 101,391 miles. 

The reception which the Aerial Mail met, when first proposed, 
March 6th, 1912, was similar to the popular indifference displayed 
by the American people for years toward the airplane itself. Con- 
gress refused to grant an appropriation of $50,000 for aeronautical 
experimentation requested by the Post Oflice Department. As a re- 
sult, it was not until six years later — May 15th, 1&18, that the 
flrst Aerial Mail route was established between New York, and 
Washington. 
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Again following a course similar to that traced by the airplane 
itself, the Aerial Mail demonstrated its worth, aroused the keenest 
interest, and, within six months, was sought by representative cities 
in many parts of the United States. There is no doubt that the 
Aerial Mail took a major part in awakening the consciousness of 
America to the fact that commercial aeronautics " had arrived," and 
was disputing the monopoly hitherto held by rail, road and water 
transportation. On May 15th, 1919, the Aerial Mail was estab- 
lished between Chicago and Cleveland and on July 1st, 1919, the 
route between Cleveland and New York was opened. As this book 
goes to press. Congress is considering a $3,000,000 appropriation for 
the fiscal year commencing July lat, 1920, which will permit the 
operation of one round trip daily by the Aerial Mail between the 
following points : 

New York — San Francisco. 

Pittsburg — St. Louis — ■ Kansas City. 

Boston — New York. 

Washington — Atlanta. 

Thus the continent will be spanned from East to West, and from 
North to South. 

Story of Operations 

When the Aerial Mail was established, it; was conducted by the 
War Department in connection with its work of training aviators. 
The service continued under the military until August 10th, 1918, 
when it was taken over by the Post Office Department and placed 
under the immediate direction of Otto Praeger, Second Assistant 
Postmaster General. 

The only equipment available at that time — the war still being in 
progress — was such as could be released by the Army Air Service. 
A few Curtisa J. N,— 4-H training planes, equipped with Hispano- 
Suiza engines, and having a capacity of 200 pounds of letters were 
obtained. With the signing of the armistice a number of De Havi- 
land 48 and Curtiss K.-4s were turned over to Mr. Praeger by the 
Army and in these 400 pounds of mail were carried. The Curtiss 
machines performed remarkably, but the De Havilands, designed 
wholly for war purposes, lacked the strength necessary for commer- 
cial flying. But the Post Office Department had no funds at that 
time with which to develop strictly mail-carrying types ; it had only 
the surplus military equipment from which to draw. 
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The Aerial Mail Service thereupon set about transforming the war 
machine. Its aeronautical engineers, cooperating with the staff of 
the L. W. F. Engineering Company, developed changes which re- 
sulted in a comparatively satisfactory plane. A much atronger land- 
ing gear was substituted, the fuselage was strengthened and the 
cockpit and cargo compartments were rearranged. It was this re- 
built " ship " that enabled the Aerial JIail Service to evolve the 
longer and more hazardous New York-Chicago service out of the 
Washington-New York laboratory run. 

On May 15th, 1919, the anniversary of the establishment of the 
New York-Washington line and the opening day of the route be- 
tween Chicago and Cleveland, the public was invited to witness the 
flight of the mail planes at Belmont Park, New York, and College 
Park, Washington. 

The two airplanes that took to the air on this anniversary, one 
leaving Washington and one leaving New York, were Curtiss-His- 
panos, the same that carried the mail a year before and had been 
constantly in the service pulled by the same motors. One of these 
had been in the air 164 hours, flying 10,716 miles, and had carried 
672,826 letters. It had cost, in service, per hour, $65.80. Re- 
pairs cost $480. The other plane had been in the air 222 hours, 
flying 15,018 miles, and had carried 485,120 letters. It cost in 
service, per hour, $48.34.' Repairs to this machine cost $1,874.76. 

In addition to the six planes with which the service was opened, 
and which were in operation on June 30th, 1919, there were 42 
planes in service on the two routes in operation on that date, namely, 
between Washington and New York and Cleveland and Chicago — 
48 in all. On December Ist there were 90 planes in service. 



NEW TOKE-V 

The record of the entire service between New York and Wash- 
ington shows 92 per cent, of performance during the entire year, 
representing 128,037 miles traveled and 7,720,840 letters carried. 
The revenues from airplane mail stamps amounted to $159,700 and 
the cost of service to $137,900.06. 

The average flying time between Belmont Park, New York, and 
College Park, Washington, was 3 hours and 50 minutes, while the 
time from Washington to New York was 3 hours, 30 minutes. The 
discrepancy is due to the prevailing winds from a westerly direc- 
tion. One round trip was made daily, except Sunday. A stop for 
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exchange of mail waa made at PliilRdclphia each trip. By this 
service mail butween New York and Washington was advanced 2 and 
V^ to 3 hours over train service. In addition to airplane mail there 
is despatched daily from Washington to New York letter mail from 
southern points, connection made up to carrier districts in New 
York, which mail is delivered in New York the same afternoon in- 
stead of the following morning. On July lOth, 1019, the stop at 
Philadelphia was discontinued, and by changing types of planes the 
flying time has been reduced 30 minutes in each direction. 

NEW TOBK-CHICAOO EOCTE 

The Aerial Ifail between Chicago and Cleveland, begun May 15th, 
1910, advanced the carrier delivery of letters at Cleveland and Bos- 
ton by 16 hours and at Albany, New York and Springfield, Massa- 
chusetts, 6 hours. 

Mail from San Francisco and the entire Pacific Coast states, from 
South Dakota and Northern Illinois, from Northern Minnesota and 
Northern Wisconsin, from North Dakota and Montana and from 
Kansas City and the entire Southwest, put on certain trains, reached 
Chicago in time to make connection with the Aerial Mail east 
bound. The Aerial Mail from these trains is taken direct to tho 
Aerial Mail field. Under this arrangement, this mail is delivered 
in Cleveland and Boston on afternoon deliveries instead of the fol- 
lowing morning. At Albany, New York City and Springfield, Mas- 
sachusetts, this mail catches morning delivery instead of the after- 
noon following. 

Letters mailed in New York City in time for New York Central 
train No. 19, leaving at 5:31 p.m. reach Chicago in time for 3 
o'clock afternoon delivery by carrier instead of the following morn- 
ing carrier delivery as would be the case if sent through by train. 

July 1st, the full airplane route New York-Cleveland-Chicago waa 
officially opened. 

NEW EOUTES AND EQUIPMENT 

The Aerial Mail Service, by early fall, 1919, waa confronted with 
two problems — the establishment of new routes and the develop- 
ment of new equipment. The engineers of the Aerial Mail Service, 
cooperating with the Array Air Service and with municipalities had 
laid out proposed lines to the Northwest and to San Francisco. This 
was principally a matter of charting and establishing necessary ter- 
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minale. Then came an interesting and highly significant experi- 
ment, conducted with the cooperation of the International Mercantile 
Marine, Operators of the White Star Line, and the Aeromarine Plane 
and Motor Company. 

The experiment consisted in dropping a mail bag from a flying 
boat onto the deck of a liner at sea to expedite the movement of over- 
seas mail which arrives too late to be delivered on board outgoing 
steamships. 

A special chute was constructed on one side of an Aeromarine 
flying boat to permit the dropping of a mail bag which was enclosed 
in a water proof container. To the latter there was attached a thin 
steel cable, 200 feet long, the other end of which had seven short 
branches, each weighted with a two-pound bag of shot. The idea 
was to have this weighted end wrap itself around the stay running 
between the fore mast and the fore main mast of the steamship when 
the trailing cable would strike it, and thus jerk the mail bag out of 
the chute in which it rested on the flying boat. To lessen the impact 
on the stay, rubber band shock absorbers were inserted in the cable. 

After preliminary experiments, conducted at the works of the 
Aeromarine Plane and Motor Company, had conclusively proved 
the feasibility of this scheme, it was decided to test the Aerial Mail 
delivery under actual operating conditions. 

On August 14th, an Aeromarine flying boat, piloted by C. J. Zim- 
merman, took on board a mail pouch weighing 100 pounds and, des- 
pite a 30-mile gale and rain storm, flew out to aea after the liner 
Adriatic, which had left 1^/^ hours previously. 

The pilot caught up with the liner near the end of the Ambrose 
Channel. After the weighted end of the cable trailing from the 
seaplane had caught in the liner's rigging, the mechanic pulled the re- 
lease device and the mail bag fell into the sea along side the vessel 
as had been expected and was safely hauled aboard. 

The importance of this remarkably successful experiment, which 
was carried out under adverse weather conditions, is obvious. David 
Lindsay of the International Mercantile Marine Company stated 
that if this method were adopted by steamship companies, fully 18 
hours could be saved by transatlantic liners outward bound. Not 
only would it be possible to transfer late mail to the steamship in 
this manner, but the steamers would be able to take on cargo up to 
the last moment before sailing and then receive the completed mani- 
fest by seaplane delivery far out at sea. The experiment caused 
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several steamship lines to take aircraft into consideration in their 
plans for the future. It undoubtedly hastened the deciaion to estab- 
lish United States-Cuba air service, because of the attention that was 
attracted to aerial transport over the sea. 

A CANABIAN EXPERIMENT 

The Canadian Government is desirous of promoting the Aerial 
Mail. 

To W. E. Boeing, President of the Boeing Airplani; Company of 
Seattle, goes the distinction of having first carried international mail 
in North America. On March 3rd, 1919, Mr. Boeing, in one of his 
seaplanes, accompanied by Edward Hubbard, assistant pilot, flew 
from Vancouver, British Columbiaj to Seattle, a distance of 200 
miles, with a bag of letter mail. The trip was authorized by the 
Canadian Post Office and the bag was officially received in Seattle, 
by the mayor of that city. 

As a result of this flight, mail contractors in Alaska ar*; investi- 
gating the possibilities of using the airplane instead of the dog sled. 

While oceanic mails were being plaimed, it became evident that 
multimotored cargo ships must be provided if the Aerial Mail Serv- 
ice was to reach San Francisco. Thus the Department set about 
the construction of fourteen two and three Hispano-Suiza or Lib- 
erty motored airplanes, ranging in cargo capacity from 1,500 to 6,000 
pounds, according to the length of the flight. Six of these great craft 
have been built and delivered by the Glenn L. Martin Company and 
four are under construction at the plant of the Thomas-Morse Air- 
craft Company, while the L. W. E. Engineering Company is build- 
ing others. Pull descriptions of these cargo " ships " are printed in 
Chapter VIII. 

Another notable engineering development carried out by the De- 
partment in cooperation with the L. W. F. Company, was the re- 
construction of a De Haviland 4 into a twin-motored plane, which 
has developed a speed of 103 miles an hour, will maintain horizontal 
flight with one motor and carry 800 pounds of mail. Thus the 
Aerial Mail provides a commercial use for more of the military 
equipment accumulated during the war. 

The Aerial Mail has been the means of developing scientific aids 
for commercial aerial transport. 

At the suggestion of the Department, the Bureau of Standards has 
developed a field-marking radio device whicb will enable a pilot to 
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land exactly in the center of this landing field although it may be 
shut in by clouds, rain, snow or f(^, from an altitude of three to 
four thousand feet within the proximity of the field. As elevated 
antenna systems are manifestly dangerous to air navigation, the 
Aerial Mail Service experimented extensively in radio transmission 
and perfected an antenna only 20 feet high, highly directional and 
admitting of sharp tuning with remarkable transmission results. 
The installation of high powered stations in the vicinity of fiying 
fields is, therefore, made possible. Efforts are being made to pro- 
vide and perfect a practical visual signal which will take the place 
of the present audible signal. This will greatly enlarge the field 
of operation. 

Complete telegraphic, communication will shortly be installed, 
together with triangulation stations, which will allow the utilization 
of a complete despatching system whose main function will make it 
possible for distant points to locate planes accurately at any moment 
during flight. Distant controls are also being developed in order 
that the Department at Washington may get in communication with 
any pilot in flight by means of radio telephone. 

Another contribution to aviation is now being worked out with ex- 
cellent prospects of success in the shape of a non-magnetic and non- 
gyroscopic compass. 

Extensive experimentation has been conducted with respect to a 
new type of fuel. Airplanes have been flown on regular daily 
schedule over a period of several months with this fuel with excel- 
lent results. 

The Department has been keenly alive to the important matter of 
fire protection and has equipped its planes with fireproof bulk 
heads and extinguisher systems with crash release device. Improved 
fire protection systems are being installed in the larger craft now 
under construction. 

BAD WEATHER DEFIED 

"The Mail must fly" has been the order; and the Mail has 
flown. The operation of the service every day in the year except 
Sunday, between Washington and New York and daily between 
Cleveland and Chicago, encountering all sorts of weather conditions 
and meeting them successfully, has further demonstrated the prac- 
ticability of employing the airplane for commercial service. 

The Aerial Mail has been maintained, throughout the year end- 
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ing May 14th, 1919, with a record of 92 per cent, gales of excep- 
tioDal violence — from 40 to 68 miles an hour — and heavy snow 
storms being encountered and overcome. Out of 1,261 possihle 
trips, 1,206 were undertaken, and only 55 were defaulted on account 
of weather conditions. During rain, fog, snow, gales and electrical 
atorras, 435 trips were made. Out of a possible 138,092 miles, 128,- 
037 miles were flown. Only 51 forced landings were made on ac- 
count of weather and 37 on account of motor trouble. 

Pilot J. M. Miller, who was formerly a naval flier, made the flight 
from Philadelphia to New York in a Curtiss R-4 with a 400 horse- 
power Liberty motor, rising from the field against a 43-niile gale 
and arriving in New York through a blinding snow storm with a 
wind velocity reported by the weather bureau to be 68 miles an hour 
and which was 15 per cent, greater at the altitude at which he flew. 

One of the lessons learned from the operation of the Aerial Mail 
during the year, is that the element of danger that exists in the 
training of aviators in military and exhibition flying is almost en- 
tirely absent from postal — or commercial — flying. 

Mr. Praeger, in reporting to the Postmaster General the opera- 
tions for the year, says that the record of the Air Mail Service, which 
includes flying at altitudes as low as 50 feet during periods of marked 
invisibility, throws an interesting light on this question. During the 
year, more than 128,000 miles were traveled, no airplane carrying 
the Mail had ever fallen out of the sky, and there had not been a 
single death of an aviator in carrying the Mail. 

Between May 15th, 1919, and November 1st, however, three pilots 
lost their lives, due to bad weather and low visibility. Directional 
radio will, in future, eliminate casualties from these causes, it is 
believed. • The only other deaths by accident which have occurred 
were those of an aviator who made a flight to demonstrate his quali- 
fications as an aviator and of a mechanic who fell against the 
whirling propeller of a machine on the ground. Only two aviators 
have been injured seriously enough to be sent to a hospital. Other 
accidents consisted mainly of bruises and contusions suffered by 
plaues turning over after landing. 

Forest Fire Patrol Service 
The total surface area of the timber lands in the United States, 
including national and privately owned forests, is estimated at 
550,000,000 acres, that is, about one-fourth the area of the whole 
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country. No exact figures are available on the total vahie of these 
timber lands, but the National Forests, which on June 30th, 1919, 
covered 174,261,393 acres, have a total estimated value of roughly 
$665,000,000. 

During 191ft approximately 2,900,000 acres of National Forest 
lands wftre destroyed by fire; the damage represented a net loss of 
$4,500,000, and a cost to the Forest Service of fighting fires of about 
$3,000,000. 

From 1915 to 1919 inclusive fires reduced the area of National 
Forest lands by 4,196,393 acres, causing a damage of over $7,000,- 
000, to which must be added some $12,000,000 spent in fighting the 
fires. 

It may be seen that fire is gradually felling our wood lands. The 
burning of approximately 7,000,000 acres of timber during the 
last five years constituted not only an immediate loss of lives and 
propfirty, but also menaced the future of the great agricultural and 
other habitable regions as well. 

The Department of Agriculture, through its Bureau of Forestry, 
endeavored for years to conserve standing timber. It was realized 
that the denudation of the great water-sheds in the West, permitting 
erosion and general desolation, would in time, carry ruin to the rich 
and fertile valleys. Keforestation, so long neglected, could not of 
itself offset the increasing yearly toll by fire. 

TTie forest ranger was for years the sole, frail barrier between 
conflagration and American forests. His picturesque figure, afoot 
or on horseback, was traced over mountain trails. His vision was 
limltfrd to natural vantage points. Moving slowly, be was unable 
even to report a fire until it had gained headway. In fighting the 
flames be was handicapped by bis inability to view the menaced 
territory and station his forces accordingly. The increasing losses 
in the national forests spoke surely of the inadequacy of the surface 
patrols. 

It was at this critical period that the airplane appeared. The De^ 
partmont of Agriculture took the initiative and requested cooperation . 
from the Air fiervicc. Accordingly, on June 1st, 1919, the aerial 
forest patrol was established. Its scope of operation since then has 
steadily increased. So great has been its success, that the fire hazard.- 
is now practically eliminated. Daily patrols, at first termed an 
experiment, are now accepted as indispensable. In five months the 
people of Oregon and California have come to regard the airplane 
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aa abaolute protection for life and property in the great timber reaches 
of the Cascades and the Sierra. 

The testa by the Government have convinced the private lumber 
companies that they, too, must have similar service. In Oregon it ia 
understood that they cooperate with the State in bearing expense 
incident to the patrol. No one more than the lumberman realizes 
so keenly the limitations o£ transportation. He spends days on 
horseback going to and from the railroad centers. Time is an im- 
portant element in his work. Here, as in the cities, " time means 
money." What thing more natural, therefore, than for him to com- 
bine his private fire patrol with private transportation ? Thus jour- 
neys of many days in the old way are reduced to hours in the new. 

The aerial forest patrol presents an impressive contrast between 
generations. The ranger is bound to the earth; the aviator soars 
above it. At best the ranger's horizon ia a few miles ; the aviator 
is lord of a vast domain, yet both are typically American. 

In the airplane sit pilot and observer. The pilot follows his set 
course; the observer, with his glasses and map, scans the landscape. 
After a few weeks he becomes so skilful that he can spot a fire thirty 
miles or more distant, determining, not only the location, but classi- 
fying it as to degree and possible cause. Traveling at an average 
speed of a mile and a half a minute, the observer must look and think 
quickly. But, a fire discovered, he can soon report it. 

Then again, in actually fighting fires, airplanes have been of great 
assistance. From a position above the fire an experienced man who 
knows how to combat the blaze is able to direct his forces on the 
ground to much greater advantage than if he were there himself, for 
from his point of vantage he is able to take in the whole situation 
and see the progress of all sides of the fire at practically the same 
time. He knows instantly, without either a journey on foot or horse- 
back, over or around difficult ravines and mountains, just how far 
the fire has progressed, how serious it is, how best to put it under 
control and how much importance one section of it bears to the rest. 

Two patrols a day were operated out of March Field, Eiverside, 
California, beginning June 1st, 1919. Curtiss army, training planes 
were used in this first experiment. Especially constructed para- 
chutes were taken along. It was planned to attach a message to the 
parachute iinmediately after the observer discovered a fire. The 
parachute would be dropped over the nearest town or base and the 
message relayed to the Forestry supervisor by telephone. The para- 
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chute proving unsatisfactory, the wireless telegraph was inatalled. 

In three montha and seven days the patrol which operated over the 
Cleveland National Forest in California covered 46,297 miles in 466 
hours and 56 minutes of flying time. 

Seventy-five dangerous fires were discovered, and all this hy an 
average of three planes in use daily. 

An average of two planes daily covered 36,854 miles out of liock- 
well Field, San Diego, California, in the same period of time, dis- 
covering 24 dangerous fires in the 410 hours of flying time. 

Meauwhile, the training planes were superseded by American built 
Dc Haviland 4 planes which had greater climbing ability and could 
cover greater areas by reason of their higher speed and larger fuel 
capacity. 

On September 8th, 1919, the two patrols were consolidated along 
with that from Mather Field, Sacramento, California, which since 
June Ist had patrolled 31,128 miles of territory and discovered 85 
fires. From September 3rd until October 31st, 1010, the two planes 
from Mather Field discovered 70 fires. Other patrols operated from 
Fresno and Red KlufF, California, and it is planned to establi.'ih ad- 
ditional ones. 

By the first of August tlie remarkable success of the California 
patrols had attracted the attention of Oregon state otficials as well 
as the Forestry Bureau of Oregon, and Governor Ben. W. Olcott 
requested similar protection for the great national forests in his State. 

Accordingly, an average of two planes daily set out from Salem 
and Roseburg, Oregon, and later worked from a common base at 
Eugene. The patrol maintained a cruising radius of 100 miles with 
the training planes and later, when the bigger ships were substituted, 
they were able to fiy 350 miles, thus penetrating more deeply into 
the mountains and protecting the more heavily timbered areas. As 
a result of this work, accomplished under many difiiculties, such as 
lack of facilities for emergency landings and repair, 33,715 miles 
of the Oregon forests were flown over in the course of 127 patrols in 
two months and eight days. In all, 128 fires were discovered in 
Oregon, fires which, once started, would have reduced thousands of 
acres to ashes. 

The detailed summary of the season's entire activities is of great 
interest. The total number of miles traversed by the seventeen air- 
planes used for fire patrol work was 235,724 miles, which were cov- 
ered in 2,872 hours. They were instrumental in putting out 570 
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fires in California and Oregon, All this with the small average of 
seventeen ships in use daily- 
There was only one fatality on all these patrols, and only eight 
accidents involving major repairs to airplanes. It is this efficiency 
of the flying machine that has aroused enthusiasm in the heretofore 
flame swept areas of the far M'^est. 

The airplane forest patrol is said to have had a peculiar disci- 
plinary influence on campers. Instances have been known where per- 
sons who had carelessly set fires to the undergrowth, hurried to a 
telephone and informed the forest supervisor of a fire, immediately 
on the approach of an airplane overhead. 

The cost of operating the patrol is slight. The saving it effects is 
enormous, Plans are now under way for its extension throughout 
the Northwest, 

Peace Time Uses of Aeriai. Photography 

One of the most important and interesting aeronautical develop- 
ments which the World War brought about is aerial photography. 
The vertical aerial photograph, made from a high altitude, resembles 
a portion of a map so closely that it was natural that aerial mapping 
should be thought of first as one of the fields in which aerial photog- 
raphy can be used commercially. 

A beginning in this line has already been made in this country. 
When hostilities ceased, the Air Service assigned a number of pilots 
and observers to the duty of making photographic maps in various 
parts of the country. An area is mapped from the air by flying over 
it, making the while enough photographs to form a composite picture 
of the tract. This composite photograph, when mounted, is known 
aa a photographic mosaic or map. 

Minor difficulties -that interfered with the making of suitable photo- 
graphs for mapping purposes have been overcome. Lai^er cameras, 
covering greater areas on the ground and using film that permits of 
making of hundreds of exposures, include some of the newer develop- 
ments. Photographs taken from a mile in the air, over strange, im- 
passable territory permit actiial vision unobtainable by other means. 

Aerial surveying possesses many distinct advantages over land 
surveying. Land survey of marshy areas, thickly wooded tracts or 
other primitive regions is not only difficult and hazardous, but also 
very expensive. To do the same work an aviator and camera man 
need only fly over these difficult regions, making a record so per- 
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peot that it could not be duplicated- The former method requires 
days and weeks ; the latter, hours and minutes. 

A complete aerial photographic survey of the United States could 
be accomplished in a few years at considerably less expense than would 
be entailed by a ground survey ; whereas at the present rate of prog- 
ress by ground surveying it will take one hundred years to complete 
such a survey. Such- an aerial survey would be one of the most 
useful of army peace time training activities. 

This type of map, although on the whole theoretically less accurate 
than the present government survey map, is usually on such a large 
scale that when reduced to usable size the percentage error, while 
still in existence, is unmeasurabie. 

Instrumental problems are being gradually solved and within the 
near future, it will be possible to carry out a complete topographical 
survey by means of aerial photography with a minimum of ground 
control. 

Accuracy equal to that now obtaining in the majority of maps pub- 
lished has already been accomplished regularly and it is fett that 
with proper equipment and experiment, the accuracy of the most 
minute maps now published can he obtained. 

MUNICIPAL AND BUSINESS USES 

It is difficult to list fully the applications that can be made of 
aerial photography in peaceful pursuits, because this branch of pho- 
tography is so new arid its range of usefulness so extensive that almost 
daily some one thinks of another field in which it can be employed. 

Tor city planning, reclamation, forestry, and many other uses 
aerial photographic surveying is beyond approach by any other exist- 
ing method and will undoubtedly come into common use within the 
next few years. 

Owners of large tracts can actually explore their property by having 
the land photographed from the air and then perusing the photo- 
graphs, which constitute permanent records. In the case of a timber 
tract, for instance, an accurate estimate of the quantity and location 
of each 'species of timber'available can be made in less time than it 
would take the owner to ride over bis property. 

Another field of utility would be the photographing of real estate 
for advertising purposes. An aerial photograph not only permits 
of the comprehensive presentaltion of large tracts of land, but it can 
be used as an attractive adrvertisement. Chambers of Commerce 
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should turn to photography from the air for securing photographs of 
their cities; to show railroad lines, harbor facilities, well-arranged 
streets for hauling manufactured products, residential sections for 
workmen's homes, factory districts, groups of large business buildings 
and for other purposes. 

Photographs of the same city, taken at intervals of a few months 
or years, would illustrate more eloquently than an array of charts 
the statistics as to its growth. Fire insurance companies will in- 
evitably become interested in these aerial surveys as they would in 
fact be inspections from the air that would give the companies a 
bird's-eye view of the conditions and surroundings of buildings in 
various sections of the city and thus enable them to realize and keep 
check on the fire risk involved. 

The progress made in the construction of engineering projects, 
such as buildings, canals, railways, as well as the comparative merits 
of various types of city planning, can be better shown by aerial 
photographs than by any other means. 

AERIAL GEOGRAPHY 

Aerial photographs also provide an excellent means for teaching 
more easily both elementary and advanced geography. Here realism 
is remarkably approached. Next to the actual relief map is the 
oblique aerial photograph. Ground photography restricts one to a 
very narrow field and the big relationships are missed. In oblique 
views we get the relative topography of the physiographic provinces 
of the world, a new means and viewpoint to study topographic fea- 
tures, economic geographic influences, the development of physical 
geographic forms, and a new means to study and teach geography in 
its academic, commercial and economic phases. 

One photograph shows mountain "spurs" with streams eating 
back into them, another shows river terraces, or how man overcomes 
natural barriers when they get in the way of progress and how natu- 
ral barriers divide a city. 

Meteorology and Exploration 
The employment of free balloons has become an acknowledged 
factor in the observation and photography of eclipses and other 
celestial phenomena. In astronomical investigation the airship will 
be found of immense advantage over the free balloon, and over the 
airplane as well, for it is in a position to remain motionless over a 
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given point. !Furthermorc, aircraft are able to reach a level beyond 
the belt of dust which surrounds the earth and hinders vision. Prog- 
ress in power plant accessories will soon enable the attainment of 
altitudes far beyond the six mile limit of yesterday's airplane. The 
sounding of the upper air, which has been going on for many years 
by every meteorological station in the world under international co- 
operation using kites and small sounding balloons, will now be possible 
with human observers, reaching definitely known altitudes over defi- 
nite locations. 

Exploration of unknown lands at well nigh inaccessible spots opens 
up further possibilities of trade and scientific study, as a result of 
which new flora and fauna may be added to the world's collection. 

Aircraft and Fisheries Research 
Aerial observation over any given territory in which fisheries re- 
search work is to be carried on gives the investigator an excellent idea 
of the character and extent of the region, much more vivid aud de- 
tailed than any that could be obtained by charts, descriptions, or 
ordinary means of inspection. It places the natural features of the 
region in their proper perspective and relatiian to one another. It 
makes clear at once the inter-relation of land and water and the char- 
acter and extent of tidal currents. Even when the observer is famil- 
iar with the territory, the view from aircraft shows him clearly many 
things which were either unknown or imperfectly understood before. 
In the case of new territory, aerial observation is an essential part 
of fisheries investigation work. 

Both airplanes and airships may be utilized in this work, and 
photography follows as a natural result. Already experiments have 
been made, on July 28th, 1919, by a representative of the Bureau of 
Fisheries which will result, in 1920, in renewed trials and, doubtless, 
in the practical application of aircraft, thus opening another field in 
commercial aeronautics. 

A Glimpse Into the Future 
Standard airplanes of to-day fly upward of 400 miles at one jump. 
Fuel consumption, a vital factor, is being reduced to the minimum, 
for commercial and sport flying. Engines throttle to that point where 
efficiency is at its maximum. Modem machines are built from speci- 
fications and to designs of engineers, just as automobiles or boats. 
They may be speed machines, weight carriers, or all-round touring 
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craft, 88 one wishes. Only a little sacrifice of speed to carry one's 
friends, — just as with your motor car. There is no more guess work, 
or cut-and-try, to their construction, than there is to the building of 
a bridge. 

Built, too, they are, for quick replacement. A demountable power 
plant with the whole unit on the ground for quick exchange if uecea- 
aary. Instantly removable axles, a few minutes and a tire is changed 
or a new wheel replaced. A wing does not take too long to attach. 

The cockpits are leather-padded, with windshields ; the instrument 
board with incident indicator, speedometer, slip indicator, tachome- 
ter, motormeter, clock, shut-off cocks for oil and gasoline; oil, gasoline 
and air pressure gages, ignition switch, electric lights — the whole aa 
complete as the driving compartment of any high grade motor car. 
A self-starter has not been forgotten and the same current furnishes 
the dashboard lights, those at the wing tips, the signal lights for 
night flying and the landing flares as well. A telephone from pilot 
to passenger, if you wish, and from pilot to the world below. In 
the big passenger carriers, there are comfortable wicker chairs or 
velvet cushions, in a heated compartment protected from the passing 
air. A vanity ease to match the upholstery, silken curtains at the 
windows, room for a game and folding tables for a bite of luncheon. 
Fiction ? No. 

What, then, of the future. During the war, thousands of minds 
were concentrated upon the development of military aircraft. A 
troubled period of uncertainty followed the signing of the Armistice ; 
then a readjustment. Now it may be safely said, more minds are 
at work on the development of peace time aircraft, than were con- 
centrated on the production of fighting machines. The results are 
already made visible, as recorded in the preceding pages, and one 
may now be quite certain that in the near future, great and startling 
progress will be made. 

Aircraft will he further simplified in construction. They will be 
considerably lowered in price, with grades to suit one's poeketbook 
or the uses to which the craft is to be put. Just as the demand for 
the Aerial Mail has brought forth new and remarkable types of mail 
and parcel post carriers, so the increasing demand for general passen- 
ger and freight transportation is evolving new and interesting types 
of extraordinarily large dimension and multiple power plants. The 
aerial transport of the near future will be much larger, much more 
stable, and much more comfortable than that at present. With the 
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CHAPTER II 
CROSS-COUNTRY FLYING AND LANDING FIELDS 

THE comprehensive aircraft program which the United 
States Government was compelled to adopt in 1917 to satisfy 
one of the requirements of modern warfare, had as a corol- 
lary the establishment of a fair number of land and water air stations 
throughout the country. 

At the time of the Armistice, the number of army flying fields had 
thus increased from three to fifty, and the number of naval air sta- 
tions from one to seventeen. These new air harbors constituted a 
rough system of airways which enabled pilots to complete their ele- 
mentary training by long distance cross-country or shore-wiae flying. 

The ending of the war caused as sharp a cleavage in aeronautics 
as it did in other national activities. Military needs ceased to be 
paramount and the resumption of normal economic conditions as- 
sumed primary importance. As a consequence of the demobilization 
of our armed forces, a large number of these air harbors had to be 
dismantled. The number of army fields was thus reduced to sixteen 
and that of the naval air stations to nine. 

Government and civilian aviation authorities alike realized the 
baneful effect such a huge reduction of the ground establishments 
would have on flying in general. It became obvious that the safe 
development of commercial aviation would depend directly upon a 
comprehensive system of air harbors, suitably marked to enable the 
pilot to undertake a journey with comoaratively little concern. 

With a view to remedying this unfavorable situation, the Army Air 
Service, first under the direction of former Major General William 
L. Kenly and latterly under Major General Charles T, Menoher, 
adopted a landing field policy which is based upon a cooperative plan 
between the Army and municipalities desirous of establishing air 
harbors. In its constructive work, the Army proceeded as far aa 
was possible without special legislation. 

This plan, essentially transitory, was made public at the Southeast- 
em Aeronautical Congress, held at Macon, Georgia, from May 2nd to 
May 10th, 1010, at which thirty-two important cities were invited 
to establish municipal landing fields. These must be laid out ac- 
cording to specifications drawn up by the Air Service and the munici- 
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palities receive in return steel hangars from the Government. The 
maintenance of the air harbor is assumed by the municipalities. 

This policy met with great favor in progressive communities, and 
many cities not comprised in the original Air Service program are 
now laying out air harbors to government specifications and in co- 
operation with the Air Service. 

AIR-SERVICE SPECIFICATIONS FOR LANDING FIELDS 

January Ist, 1920, the Air Service issued revised landing field 
specifications, which are as follows: 

In the selection of landing fields at a city, special attention should 
be given to the following points : 

1. LOCATION: 

(a) The Field should be situated close to transportation facilities, both 
passenger and freight, and electric power and water supply should be 
available. 

(b) An efTort should be made to select a location in a place where the field 
is unlikely to be later surrounded by building operations. 

(c) If the city is unable to provide for a field of the ideal size, if possible, 
a site should be selected which is capable of expansion to a larger 
size, when the development of aviation makes such expansion 
necessary. 

(d) A special effort should be made, if possible, by cities on the main 
aerial routes, as the development of trans-contiuental aviation de- 
pends upon the establishment of fields at such points. 

2. 8IZE: 

(a) The size of municipal landing fields depends upon so many factors that 
it is impossible to prescribe exact regulations concerning it, and it 
is realized that a great many cities will not be able to establish 
airdromes to meet the requirements of the specifications set forth 
herein. The minimum size reconamended by this office at the present 
time and with the present types of machines, is one that will allow 
600 yards " Runway " in any direction from which the wind may be 
likely to blow. Such a field would permit any type of machine at the 
present day to be landed by an average pilot, and to be taken ofT 
without accident, should there he no failure of the motor. To have a 
field large enough to enable the average pilot to take any and all types 
of machines away from the field and to keep the machine always in 
euch a position with reference to the field as to be able, in case of 
failure of the motor, to return to it and to land the plane without 
accident, it is necessary that there should be a " Runway " of at least 
1,000 yards in any direction from which the wind is likely to blow. 
Fields complying with these specifications are designed to take cara 
of airplanes of all types under all conditions of traffic, weather, etc. 
These specifications are not intended to discourage the establishment 
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of Bmall fields, as the presence of small fleldi en route are of vital 
importance, and as such, thej will function as emergency fields for 
airplanes thikt need a great deal of room to take off and land, and as 
landing stations for small or slower planes. In the establishment of 
these fields, the general spec i Heat ions should be followed in regards to 
shape, character of ground, approaches, obstacles, etc. Should there 
be obstacles around the tield, the portion of the field available for 
use will be shortened by a distance depending upon the height of 
the obetacle. An obstacle 100 ft. high will make at least 700 ft. of 
the field unavailable for use. The length of the " Runway " available 
for use should be computed by subtracting seven times the height 
of the obetacle surrounding the field from the length of the field in 
the direction in which the " Runway" is being computed. 

(b) Another factor which enters into the size of fields is the question of 
the surrounding country. Should a field be located in a locality 
where there are fields available for emergency landings immediately 
adjacent to the municipal landing field, the danger of accident due to 
failure of motor, immediately in the vicinity, will be much lessened 
and the need of the 1,000-yaTd "Runway" is not so urgent. Should 

the country surrounding the field, however, be covered with buildings, 
or be of such a character that it is impossible to land upon it with 
safety, the best interests of aviation demand that the field should be 
large enough to enable the pilot to circle the field in any type of 
machine, keeping always in such a position as to be able to return 
to the field in case of the failure of the motor. 

(c) It would thus seem, that it is impossible to make a classification of 
landing fields according to size, which would show their relative 
suitability for aviation purposes and, accordingly, all classifications 
heretofore made are withdrawn. 

(d) In addition it may be further noted that there are types of machines 
with which it is possible for the average pilot to land in a field, with- 
out chance of accidents, with much less than a 600-jd, "Runway." 
It is also possible, with average luck, for good pilots to land any 

present type of machine in fields of smaller dimensions than 500 yards. 

3. SHAPE: 

The best shape for a field is that of a square, but an " L " shaped field will 
suffice, providing each arm provides a satisfactory length of " Runway." It must 
be pointed out, however, that an "L" shaped field does not provide all the ad- 
vantages for a return to the field in case of failure of motor, which are possessed 
by a square field. 

4. CHARACTER OF OROUXD: 

The ground should be firm under all weather conditions. A light, porous soil 
with natural drainage is recommended as the most suitable. A field with clay 
soil invariably demands special drainage and is unsatisfactory as a rule during 
wet weather. It is possible, however, to lay a system of tiling which will drain 
any field after the hardest rain. The field should be covered with sod. The sur- 
face should be level and smooth, so that airplanes can normally land upon and 
taxi across without injury. 
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5. approaches: 

Surrounding obatacles, such as high buildinge, high-tension power lines, trees, 
etc., limit the amount of field available for landing bj the amount indicated 
above, and in addition provide an element of danger for the pilot in case of mis- 
Bdventure, 

6. MARKING: 

A white circle, 100 feet in diameter with a band 3 feet wide has proven hj 
experience to be an excellent distinctive marking for a landing field. This can 
be seen at almoet any attainable height with clear visibility. By dicing out 
the earth to a depth of about six inches and tilling in with crushed rock, a very 
substantial and economical marker can be made. It is necessary to keep the 
marking clear white to make it show up well. This can be done by white-washing 
from time to time. The name of the station should be marked in chalk letters 
15 feet long by 3 feet wide. A wind indicator, such as the standard aviation 
wind cone, should be placed at one comer of the field 30 feet off the ground. 
7- ACCOM MOD ATIOVS: 

Municipal landing fields should provide communication by telephone, trans- 
portation facilities, gasoline, oil and sundry supplies. Hangars, guards, and 
shop facilities will be needed in addition with the development of the use of the 
field. 

S. ClASSIFICATIOK : 

No classification for municipal landing fields will be published. However, 
for the purpose of consolidating information in a concise form and for the pur- 
pose of furnishing statistics, and furnishing pilots information as to cross- 
country routes, the following divisions will be made; 

(a) Field from which it is possible for the average pilot to operate every 
type of machine, even in case of motor failure. 

(b) Field from which it is possible for the average pilot to operate every 
type of machine without danger to the pilot so long as the motor 
functions. 

(c) Field from which it is possible for the average pilot to operate only 
certain types of machines without danger so long as the motor con- 
tinues to function. The most skilful pilots will be able to land any 
type of machine in fields of this class! Hcation. 

(d) Fields, which of necessity, must be classed as "emergency fields," 
Inasmuch as they are of such a type that only under the moat favor- 
able conditions can successful operations be effected. 

LANDING FIELDS MEAN" SAFETY 

The landing field movement derives its great importance from 
the relation it hears to the safety of flight. The impresaion prevailed 
up to the spring of lOlfl that cross-country flying was extraordinarily 
dangerous. Multiplied flights hy government and private airplanes 
disabused the public mind of this false belief, but it was not until the 
two first practical cross-country races were held, that indisputable 
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proof was given of the relationship wliicli an air harbor witiiin 
gliding distance bears to safe mechanical flight. 

The winners of both the New York-Toronto and New York-San 
Francisco races agreed that the greatest need of aviation to-day is the 
establishment of adequate landing facilities, not only in the thickly 
populated areas, but along well defined routtis across country, which 
are certain, in years to come, to be followed as commercial highways 
of the air. 

The transcontinental airplane race demonstrated that aerial racing 
is of itself not nearly as dangerousj even where adequate landing fields 
are missing, as automobile racing on specially prepared tracks and 
with ample facilities for repairs and replacement. That this is true 
may be seen from the following table, in which the New York- 
Toronto and the transcontinental airplane races, the greatest aerial 
events of 1919 in the United States, are compared with the 500-mile 
race on the Indianapolis motor speedway. 



Distance of race in miles ..; 600 1,042 2,710 

Highest speed, miles per hr 110 135 135 

Winning average, milee per hr SS 128 120 

Machines started 33 52 62 

Machines finiebed IS 30 31 

Deaths 3 U 7 

Inasmuch as the aerial races in question covered more tban ten 
times the distance of the automobile race referred to, they theoreti- 
cally gave opportunity for more than ten times as many accidents. 
Moreover, expert pit service was available for the automobiles and 
not for the airplanes. Yet more than 54 per cent, of the airplanes 
finished and oiily 45 per cent, of the automobiles -finished. The fatal- 
ity rates are graphically shown in the following diagram : 

DMthB par 100,000 inilsa 
Indlsi&pollB automolill9 race HMBBMBMIHI^^^HMM^^B 
TraitBcontlnental attrial t«c« ^^^^B 
n> Y. - Toronto asrlal race q 

Graph Landing Fields 

Transportation authorities all over the world are agreed as to the 
finality the problem of air transport has assumed as a result of the 
development in aeronautics. That the advent of commercial air 
services on a wide scale is imminent, no one having studied the ques- 
tion can doubt for a moment. Chambers of Commerce throughout 
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AIR ROUTES OF THE WORLD 

(Land fiighu in sUtute milt's, sea llighte in nautical.) 



United States 

One Ws}' 



Milea 



Transatlantic flight of N.C.-4 2935 

New York-Toronto Race 525 1042 

TranRcontinental Race 2701 5402 

Rim Flight (Martin Bomber) 9823 

San Diego- Washington 400n 8000 

Keyport, N. J.-Havana (Aeromarine) 1421 2842 

Canada 

Lethbridge- Vancouver QOO 

EUBOPK 

London-Port Darwin, Australia 11500 

Transatlantic flight of R-34 3200 6400 

Tranaatlantic flight of Vickers-Vimy. . . . 1030 

Astrakhan -Baku 470 

Berlin -Const* nee 437 

Berlin -Stockholm 540 

BrusselB-LondoD 235 

Constantinople- Cairo 875 

MarBeilleB-Constantinople 1250 

St. Raphael-Tunis 550 

London-BrusaelB 235 

London -Calcutta (1500 

Lpndon-Copenhagen 640 

London-Glasgow 515 

London-Madrid 900 

London-Rome 050 

Paris-Algiers » . . . 875 

PariS'BrusselB 163 

Paris-Cairo 2500 

PariB-CasablancB 1200 

Parie-Copenhagen 890 

Paris-Dakar 2600 

PariB-Hindon 1200 

Paris-London 250 

Paris-Madrid 675 

PariB-Marseillea 425 

Paris-Prague 5G5 

Paris-Rabat 1116 

Paris-Rome 700 

Paris-St. Raphael 480 

Vtenna-Kominetz 600 

Ystad-Haparanda 890 

SoVTii America 

Buenos Aires -Valparaiso 800 

Buenoa A ires- Asuncion 650 

Santiago-Buenos Aires 750 

Australia 

Melbourne -Gulf of Cai peiitaria 3000 
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the United States have accepted aerial transportation aa a factor 
of highest public utility. 

But commercial air services cannot safely function if the country 
flown over does not offer to the aerial navigator a comprehensive chain 
of airdromes, that is, permanent air harbors. These must he prop- 
erly laid out and marked to permit of safe landing ; they must also 
be equipped with hangars, for sheltering airplanes in transit, and 
contain stores and repair facilities for emergencies. 

An airdrome plays the same role in aerial navigation that the 
harbor plays in marine navigation. A level field merely permitting 
landings in case of emergency, no more deserves the name " air- 
drome " than an inlet or roadstead can be termed a harbor. 

In comparison with the principal European nations, the United 
States sadly lacks airdromes. The list of airdromes and landing 
fields which is printed in the appendix shows that there are only 115 
permanent airdromes in the United States and Dependencies, which 
number comprises 13 seaplane stations. This is to say that there 
is only one airdrome for every 26,300 square miles of continental 
area of the United States. 

The spirit of civic progress, if not of common forethought, should 
urge every important community to have its municipal airdrome. 
At the date of writing only seventeen American cities have air- 
dromes. 

Many a city, throiigh delinquency in past years to provide adequate 
terminal facilities for rail and water transport, has ultimately paid a 
high price for such a lack of foresight. However, judging from the 
large number of inquiries received by the Army, Navy and Postal 
Air Services, American municipalities are to-day far more pro- 
gressive in questions relating to transportation than they were a few 
generations ago. It may be confidently expected that, before another 
year goes by, hundreds of cities throughout the country will have pro- 
vided landing, housing and supply facilities for airplanes. 

All persons interested in the encouragement of cross-country flying 
and in the advantages that may accrue to communities from this 
source should at once cooperate in the landing field program of the 
Air Service by reporting such landing fields of which they have 
knowledge, Corre^>ondence is invited along the lines suggested by 
the following questionnaire. This questionnaire should be mailed 
to the Manufacturers Aircraft Association, which will see that it is 
promptly referred to the proper authorities. 
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INFOKMATTON SHEET ON LANDING PIELD8 
(Use a separate sheet for eacb landing field reported o 



■2. Town and State 

3. Local name of field 

4. Shape and dimensions in feet 

5. Direction of long axis 

6. Direction of prevailing wind 

7. MarkerH, it any 

S. Contour of the field 

9. Condition of surface and drainage. . 



State if wet weather landing possible . 



10. Olwtruction in and around field, including fencei, telegraph wires, trees, 
ditehea, etc. ; suitabilitj' for small airdrome. 



IL Availability and quality of supplies, with name of firm supplying 



12. Location of field in respect to town with reference to features that can be 
found upon post-office or commercial maps; that is, railroads and rivers. 
Population of city. 



13. Altitude above sea level in feet 

14. Organization operating field 

15. Names of officials interested 

16. Is this field open to all pilots! 

17. Names and addresses of firms engaged in commercial aeronautics using this 
field. 



The appended landing field map of the United States shows the 
odd hundred airdromes and seaplane stations mentioned before and 
some thousand emergency landing fields which have heen surveyed 
by government or private agencies. In connection with the latter 
work mention should he made of those pioneers of the Air Service 
who, under the inspiration of General Kenly and General Meuoher, 
have covered some 300,000 miles since the Armistice and have thus 
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PRINCIPAL LONG DTBTANCG CROSS COUNTRY AIRPLANE. SEAPLANE AND 
DIRIUIBLE iXIOHTB IN THE UNITED STATES 

Date PrinHool CUiri «n the Route Statvie Miltagt 

July 11th, 1911 Boston-WashinotoK 461 

Barry H. Atwood in a BurEesB-Wrigbl BipUne landed at College Park after flying 
tram BoEton, wilh Slapn ul Neiv l^ndon. Aaloria, OoTernor'e Island. New York 
Citl. Aibury Park. Sea Girt, Tutkerton. Allsniic City. Farnhursl. SlEmmer'a 
Run. ColleEe Park. Three dsya later be landed in Ihe Wbile House grouuda (or 

August 26lh, ISll St. Loiris-NEW Yobk WoBi.D'g CEOsa Countbv Distance Heitobd 115S 
Earry N. Attaood in a Burgees- Wright Biplane won the Victor J. Evans prize o( 
aiO.OOO for the St. Louit-New Vork 'rii> ta be dnne in 4 dn.vc. Route: SI. 
Louie. Sprlngfleld. Pontia.^. Chii:a(!o. Elkhart, PeltisTille. To:edo, Venice. San- 
dnaky. Cleyeland, SwanTiUi?, Erit. Buffalo. Lyons. Auburn. Belle Isle. Fort Plain. 
Castleton. Garrison. Nynck. Governor's Iilaod. New York City. 

Octobar 21at, 1911 Uinkeapolis-Rock Island Seaplane Mail Fmqht 314 

Hugh Kabfnson in a Curtiss hydroairplane carried mail * record diitance. 

Noiember 5th. 1911 Fibst Tkasbcostisental Fuoht 3390 

Oalbraith P. Rodger crossed from New York in a Wright Biplane to Binghemlon, 
Akron. DayloD. Decatur. Chicazo, Peoria. SprinjcHeld, Centralia. KanaSFi City. 



. MiiKkoEee. Ft. Worth. Waco. San Aolonio. Del Rio. El Pas< 
imperial J u net ion. Pasadena. 

February 17(h. 1B12 Second 'Hianscostinental Fmoht 2520 

Btbert a, Fov-Ut flew hie Wright Biplane from Los Angeles, Pasadena. Yuma, 
Tuceon. Douglas. El Paso. Sweetwater, Fl. Wgrth, HouHlnn. Oranw, New Iberis, 
New Orlsans. Biloni, Flomaton. Evergreen. Tror, Bginbridge. Quilman. Pablo 

DeceBbw ISIk 1012 Fibst Great Seaplane Flioht 1500 

Anlrw Jannui Sew his Beooist seaplane from Omaha. 81. Louis. New Orleana. 
191B-1919 Mew York-Wabhinoton 

Daily. except Sunday, trips of the A>[ Mall. 
Begun May 15th, 191S Nkw York-Ciiicaoo 

Daily trips of the Air MbIIt New York. Cleveland. Chicago. 
1918-1919 Sah Dikoo-Washington and Return 7000 

Xainr i. V Smilh'i Snadron of armv aln.lanei. fl«» from San Dieeo, Phoenii. 

Orleana, Uobile.' Montgomery, Americus. Jacksonville. Daytons-Arradia.' Day- 
tona. Savannah. Raleigh, Pel«raburg. to Washinclon, Retumine lo Petersburg: 
Raleigh. Pinehurst. Cohimbia. Fayette. Wes', Point. Danas. El Paso. Tucson 
San Diego. 

March 12th, 1919 Hampton ROAOa-RocKAWAV and Return. Non-stop BeTWKKB PoiNTi 
Savv SIS — I pilot. 5 paeeengera; Navy F-S^l pilot. 4 passengers. Return trip 



a 195 minutes. 



It aboaid. Total 



April 9, 1919 Chicaoo-Nsw Yohk Nok-3T0P Flight 

Captain C. E. White. 

April lOtb lo May 10th, 1919 Lifebtt Loan Plvino Circuses 4 

Eiutern Flight. Army Alt Servire teama of flvers covered the following cities (riv- 
ing eihibitiong in each: New York. Philadelphia, Bsliimore. Washington. Riph- 
mond. Raleigh. Charlf'^Inn livannsh. .TBi-lif"nvil'e Atlai'- Birmingham, Chat- 
tanaaga, Nashville, Louisville. Lexington, Cincinnati. Indianapolla. Oolumboa, 
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CROaS-COUNTBY PLTING AND LANDING FlELDS 

Toledo, Detioit, Cleveland, Pittaburgh, Boffalo. Syracuse, Albany, Concord. Port- 
land, Boston, ProTideuce, Hartford. Mineola. 
Kiddie Wettrrn Flight. Similar flyioi: wae done si Uouaton, New Orleans. Jack- ' 
BOD, MBDipliis, Littia Bock. St. Lonis. Springfield, Chicago, Milwaukee, Madison. 



•trn Fliakt, Theee teams i 



Francisco. Sacramento, Reno. Salt Lake City. Boise. Pocalello. Walla Walla. Port- 
land. Tacoma. Seattle. Yakima. Spokane. Helena. Butte. Miles City, Bheridan. 
Alliance, Cheyenne, Denver. Pueblo. Trinidad, Albuquerque, El Paeo. Tucaon. 
.PhoeniK, Sao Dieeo. 




April ZBth, 1919 HAMrtON Boadb — Enduhancr Flight 


1437 


duration was £0 hours. ID minut«s. 




May 7(h, 1B19 Wa8I.ingtok-M*con *ni. Rktubn 


1300 






inglon. Tia AsheviHe. Nofh Carolina, (o Maran and return via Aaheyille, North 
Carolina. Duration, 14 hours, 10 minutes. 






610 


Caplain L. B. SmUh in ■ D-H-4 made this non slop lligbl in record time ol 240.5 












Army's Ooodyear airship A-4. 








/. D. BiU in Curtiss Oriole 9ew the distance in i hours. 10 minutes. 








ContasM helHeen 32 mililar; and civilian pilots who completed the course — 
Mineola. Albaaj-. Syracuse, BulTalo, Toronto, 








Hajor O. it. BaMinp*r, from Philadelphia, Pittahurgh, Coshocton, Columbue, Day- 




Begun October Bih. 1B19 TbanscOntinbntal Rack (10 pilots flew New York-San 








Amt» Air Service conletU covering Mineola, Binghamton. Bocheeter. Buffalo, Cleve- 
land, Bryan, Chicago, Omaha, Cheyenne, Salt Lake City. Sacramento. San 




Kovember Bth. IBIS Riu Fliqht (Around the " Rim " of the United SUtea) 


l>RS» 


LKufrnont- Colonel R. X. HartI and crew flew dn Army Martin bomber airplane 
from Washington, Hasolborst Field, Augusta, Jay, PlatUburg. Gaeporl, Buffalo, 





Raleigh, Pinehurst 



V YoBK TO Havana and Retubh 

hia AeroToarine flying boat from Keyport. 14 
la and return, via Cape Charles, Cbarlestoi 



Olkvii^n d-Wa am notoh 

in MarliD bomber. 
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flown over almost every part of the United States in their quest for 
landing fields that would he available in cases of emergency. As a 
result of this survey work, valuable information has been gathered 
with respect to about 1,000 emergency fields. These as well as the 
permanent airdromes will be found in the appendix, arranged alpha- 
betically under states. The letter, or group of letters, following each 
state name and the numbers following in parentheses indicate the state 
symbol and field numeral assigned to it by the Air Service. These 
symbols and numerals will be permanently aud visibly displayed on 
all airdromes established in accordance with Air Service specifica- 
tions. In addition to the cities shown in this list, numbers are being 
assigned by the Air Service to thousands of cities all over the United 
States, regardless of whether or not they are provided with a landing 
field. These numbers will appear on vacant lots, city roofs, parks 
and golf courses. Aviators will thus be enabled promptly to identify 
a city while passing over it even though the aviator may be unfamiliar 
with the territory. 

IMPOETANCE OP THE WEATHER FORECAST 

Weather conditions, present and prospective, are of direct concern 
to the aerial navigator. Though the airplane and the airship are 
largely independent of atmospheric disturbances and can, if neces- 
sary, disregard them in most cases, a pilot " forewarned is fore- 
armed." On the other hand, the pilot wants to take the utmost ad- 
vantage of favorable conditions, such as following winds. 

The aerial navigator of the present is somewhat of a meteorologist 
himself. He knows what certain types of clouds mean, he knows 
how to read a weather map, is conversant with the general laws of 
weather changes and appreciates the value of forecasts and flight 
charts. 

Climatic conditions are of interest in connection with the location 
of airdromes, the placing of these and the buildings thereon. Trom 
meteorological study, one learns what sort of an aerial harbor may be 
expected at any proposed point. 

Official cooperation between the United States Weather Bureau and 
aeronautics began at least as early as 1907 in connection with the 
balloon races then held at St. Louis. Lieutenant-Colonel Henry B. 
Hersey, of the Weather Bureau, was one of the contesting pilots and 
LieutenantrColonel William E. Blair, also of the Bureau, was there 
in an official capacity. 



,d.yGoogIe 



Cbo88-Codntbt Plying and Landing Fields 71 

In 1913 at the request of the Secretary of War, Dr. W. J. 
Humphreys gave a eouree of lectures on meteorology in aerojumtics 
to clasaes in aviation at the Signal Corps School, San Diego. These 
lectures were subsequently expanded into a series of articles entitled 
" Physics of the Air," which were printed in the Journal of the 
Franklin Institute. An extended article, " Effects of Winds and 
Other Weather Conditions on the Flight of Airplanes," was published 
in the Monthly Weather Review, Weather Bureau, Washington, 
D. C, August, 1919, Vol. 47, pp. 523-532. 

During the Army's cross-country flights between San Diego and 
Los Angeles in 1916 the local bureau provided forecasts and it con- 
tinued so to do until meteorology became part of the ground school 
course for government pilots and this science became a recognized aid 
to flight. 

During the World War, the Meteorological Section of the A. E. F. 
under Lieutenant-Colonel Blair furnished the Air Service and our 
armies, detailed forecasts for each succeeding 24 hours, with special 
forecasts at intervening periods. Information was circulated by 
radio as to the speed and direction of the wind at various altitudes, 
and utilized by the pilots in the various airplane operations. 

In the Trans-Atlantic flights of May and July, 1919, the Weather 
Bureau and the U. S. Navy cooperated in making immediate ocean 
weather maps and forecasts for the air pilots. 

In the transcontinental race of October, 1919 forecasts were wired 
by the Weather Bureau, in cooperation with the Air Service, to all 
controls and to points where pilots made emergency landings. These 
enabled contestants, not only to avoid the risk of impending storm 
conditions, but, in several cases, to take advantage of favoring winds 
which not only increased their flying speed, hut often brought them 
so advantageously to certain controls that they gained a day in 
elapsed time over less lucky contestants, weather-bound at other 
points. 

A daily general forecast service for aviators is maintained by the 
Weather Bureau, and special forecasts are issued as requested. Cor- 
respondence with the Manufacturers Aircraft Association as to flight 
meterological data is invited. 

RADIO DIRECTION FIHDES 

While in early days of flying loeal weathw cwditions had to be 
" just ri^t " before an airplane would take ofE, with the development 
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of the radio direction finder, the pilot has become literally master of 
the elements. 

Imagine a lighthouse with guiding rays surging through apace in 
every dipection over a radius of six hundred miles or more ! Yet 
such a beacon is by no means a figment of imagination. It is the 
lighthouse of the immediate future, wherein electro-magnetic waves 
will take the place of searching beams of light, and safeguard navi- 
gators of the air. Its successful development is the outcome of one of 
the most remarkable scientific achievements of the war period and 
its universal use is one of the promises of commercial aviation. 

"What is the nature of this modem lighthouse ? How does it work ? 
How has it been developed ? What we have termed a " lighthouse " 
is nothing but a high-power wireless telegraph station, which sends 
out electric signals arranged, like the rays of marine lighthouses, in 
alternate flashes of varying length. 

It is in the reception of these signals on board aircraft tliat the 
function of direction finding exists, thus enabling the airdrome 
wireless station to act as a beacon. This invention constitutes one 
of the greatest tributes to the ingenuity and observation of man, and 
like so many other aeronautical inventions its rapid development is 
due to the concentration of many minds upon one idea during the 
war. 

In the course of this development it was found that an enclosed 
coil of wire — or "loop aerial" — had directional eifect; that is, if 
the edge of the loop were pointed directly toward the transmitting 
station, audible signals would be recorded in the receiver. The mo- 
ment the edge of the coil was turned in either direction away from 
the sending station, the signals would rapidly die down until they 
disappeared entirely. It followed then that at the point of maximum 
signals, the coil was pointing directly at the sending station — hence 
it was easy to locate the station. 

At the present time two general types of direction finder are used 
on aircraft. On small machines there is installed what might be 
called the fixed type of finder. This is built rigidly into the air- 
plane itself at the time of construction. The coil — or loop aerial — 
is built into the wings of the machine, in the form of a rectangle, along 
the main wing spars. The two ends from the back of the loop are 
then connected tc the receiving apparatus in the fuselage. Telephone 
head pieces connected to the receiver are provided for both pilot and 
observer. 
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In this case tlie operation is as follows: Assume that a wireless 
lighthouse is erected at Mitchel Field, Long Island, and the machine 
is flying there from Buffalo. The lighthouse is sending out two 
short flashes every thirty seconds, the international signal that will 
designate Mitcliel Field (assumed). 

At the beginning of the flight the pilot will maneuver his ship 
until he hears this signal. Then throughout the remainder of the 
flight, he will keep these signals in his ears, knowing that so long as 
he hears them, his ship is pointed in a direct airline to Mitchel Field. 
He cannot get lost, no matter how bad the weather, because weather 
conditions have no serious effect upon the transmission of wireless 
waves. Even in fog he will proceed without hesitation toward his 
destination. 

The other type is for larger aircraft, including airships. Though 
rather more complicated, it has a wider range of navigational possi- 
bilities. It consists of two coils, one rigid, and the other moving in a 
complete circle within it. The moveable coil is the " searcher," and 
its function is to search for a known wireless station. 

Any aircraft equipped with such a finder is independent of an 
airdrome wireless station for the following reasons. Its navigator 
listens for any of the well known wireless stations, and then having 
found one in operation obtains from it with aid of his compass his 
direction bearing. He knows the exact location of the wireless sta- 
tion he has listened to, so upon a chart he draws a line representing 
his bearing from it. It follows as a logical proposition that his air- 
craft is located somewhere upon that line. Now by the simple proc- 
ess of triangulation he can locate the exact position. This he does 
by turning his coil around until he locates another wireless station, 
repeating the process of obtaining his direct bearing from it. Then 
drawing a line upon the chart representing this hearing, the line will 
intersect the first line at the exact spot above which the airplane is 
located. It is thcii easy to lay a course to any point the navigator de- 
sires to go. The remarkable thing about this system is that it be- 
comes more accurate as the aircraft approaches its objective. 
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CHAPTER III 

AIRCRAFT IN WARFARE 

The Aibplahe in National Defense 

Use of aircraft as a. ieparate aim to attack all enemj air forces and his forces 
tn land and sea. 

Liaieon with our own land forces by aerial units attached to them and under 
their control. 

Liaison with our own sea forces b; aerial unite attached to them and under 
their control. 

SOME DETAHXB lltLITABT AND NAVAL USES 

Aerial messenger service. 
Visual reconnaissance. 
Artillery surveillance. 
Artillery adjustment. 

Communication between fleet commander and cooperating force on shore. 
Adjustment of shore batteries. 
Adjustment of Are from ships. 
Bombardment raids. 
Coast patrol. 

Offensives against submarines and torpedo boats. 
Attacks on ground troops. 
Incendiary bombardment. 
Destruction of battle ships. 

Raids on hostile batteries that cannot be reached by artillery. 
Location and destruction of enemy submarines. 

Destruction of enemy lines of communication and enemy supplies. 
Photographic reconnaissance. 
Photography of results of bombardment. 
Photography of friendly works to improve camouflage. 
Prevention of enemy air attacks on friendly ground troops. 
Assisting in naval blockades. 
Location end destruction of mines. 

Dropping maps, locations, orders, food, munitions and information to friendly 
troops. 

Dropping propaganda- 
Supplying food and ammunition to isolated posts. 
Guide to advancing troops. 
Lauding raiding parties back of lines. 
Landing agents in enemy territory. 

74 
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{Through the oourteay and cooperation of officers in the Air Bervioet of the 
War and Navg Deparlmentt, the MaTrufacttirera Aircraft Agtociation is able to 
present the following diicataion of the development of airoraft dimng the World 
War, It is believed that they include the first comprehensive account of the 
progress of combat in the air from 19H to 1918, as followed by those icho have 
in mind our future national security. The application of aircraft during the 
oonfliet had such astonishing consequences that its further development along 
even more remarkable military lines may be eafpected. In uniting the elements 
of destruction and transportation, the airplane introduced a situation comparable 
only to such a period as would have appeared had nuiH, at the same moment, 
produced gun ponder and the steam locomotive. The increased use of aircraft 
during the World War, leads to the conclusion — which to many appears inev- 
itable — tAot a Separate Arm is necessary. Aircraft, traveling in three dimen- 
sions, immersed in the element in ahich they move, are not merely an adjunct 
to the land and sea forces — they form an independent weapon, dettined to com- 
mand the decision in any future tear. — Editob.) 

MILITAKY AVIATION 

THE scieDCe of military aeronautics is strictly a development 
of the World War, Although the Great Powers, with the 
exception of the United Statea and Japan, had organized 
fairly large flying services within the general scheme of their arma- 
ment policy, the military airplane, properly speaking, did not exist 
when the war began. The air fleets of both belligerents were made 
up merely of sport type, single and two-aeaters, which were not only 
devoid of armament (guns and bombs) but furthermore were not 
constructed with this end in view. 

In those early days of military aeronautics, the army chiefs had 
assigned to the airplane one duty, reconnaissance. Conditions of 
warfare, however, soon caused a change in these views. It was real- 
ized that it was not sufficient to see what was happening within the 
enemy lines; it was essential to prevent the enemy from doing like- 
wise. This fundamental conception, which ultimately brought about 
highly specialized aerial fighting, led to the mounting of machine 
guns on airplanes, as carbines and automatics had proven of little use 
in bringing down enemy aircraft. 

The early efforts toward utilizing military airplanes were, never- 
theless, confined to making low altitude reconnaissance of short dura- 
tion over the enemy and to reporting in person the information 
gathered. This was deemed so important, that in those days pilots 
were instructed to avoid combats so as not to endanger the transmis- 
sion of their observation. The loss of time involved in personally re- 
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porting however, led to such inefficiency that great efforts were made 
to improve transmission of reports. This resulted in the develop- 
ment of despatch hag dropping, visual signals (such as streamers, 
smoke bombs, Very lights, etc.) and finally airplane wireless. 

The introduction of high-angle ordnance for fighting airplanes 
(anti-aircraft guns) forced the improvement of airplane performance 
in the matter of ceiling (attainable altitude) and maneuverability. 

The requirements of aerial fighting soon determined the type of 
machine most adapted to this purpose, namely, the single-seater 
tractor. This type was so maneuverable that it became possible to 
discard complex gun mountings and to fit the machine gun rigidly 
to the fuselage. With this arrangement, the pilot only needed to 
aim the airplane, instead of the gun alone, against the enemy ma- 
chine. The presence of a propeller in front of the gun proved a 
problem of great difficulty, but this was overcome by synchronizing 
the machine gun with the engine so that the firing mechanism would 
function only when the muzzle was not covered by the propeller 
blades. 

The value of aerial bombardment also became evident after satis- 
factory bombs, bomb dropping gears and sighting apparatus were 
perfected. The growing importance of this phase of aerial warfare 
forced the development of machines of considerable flight range, 
carrying capacity and speed. This was attained by a general in- 
crease in size and horse-power, and from 1915 on by the use of twin 
engines from which greater safety of operation resulted. If one en- 
gine was put out of action, and the airplane had dropped its load of 
bombs, the other engine would be sufficient for bringing the machine 
safely home. 

The requirements of aerial observation resulted in the development 
of special airplane cameras by means of which the ground could be 
photographed with such precision that no movement of troops or of 
supplies could take place without it being recorded by the unfailing 
eye of the photographic machine. Aerial photographs were arranged 
together so as to form a comprehensive map which was daily kept 
up to date, weather permitting. 

The three main war functions of the airplane in its relation to 
operations with the Army that were conclusively brought out by the 
war are : 

1. — To assist the Army in successfully performing its operation. 
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2. — To attack enemy aircraft operating against our own or 

allied troops or air forces attached to the Army. 
3. — To attack and harass enemy troopa in the field and destroy 
his communications, stores and ammunition dumps. 

As the type which was designed to perform the function under 
the first heading, we may place the " observation " airplanes, whose 
duty it is to direct fire from the artillery, perform general recon- 
naissance work over tactical areas, obtain photographs of territory of 
interest in the vicinity of the lines and beyond, and carry on contact 
patrols, that is, keep commanders and father officers informed of the 
position of advancing or retreating troopa. In addition to these uses, 
observation planes have also been employed for the rapid transporta- 
tion of staff oiBcers and the quick transmission of important messages. 

Under the second heading we find the " combat and pursuit " types, 
whose duty, is to prevent enemy aircraft from doing damage to ouj* 
own or allies territory or aircraft. There must be two types of 
planes to fulfil such requirements. To successfully combat enemy 
machines specially built for aerial fighting, a type of plane is re- 
quired which must have above all other things maneuverability, 
whereas for the pursuit type, whose duty it is to attack raiding 
(bomber) airplanes on sight, speed — for overtaking the enemy — 
must be the supreme quality. The pursuit type does not need the 
great climbing ability of the combat machine, though it requires just 
as great, or greater, ability to dive. It must, furthermore, have 
great strength to withstand unusual strains of combat maneuvers, 
carry powerful and absolutely reliable armament, and be capable of 
operating at great altitudes. In other words, the combat machine 
must be the boxer and the pursuit machine the runner with the at- 
tending characteristics of each. 

Under the third heading are comprised " the bombers " whose duty 
it IS to drop explosives upon territory occupied by enemy troops. 
The bombing class consists of two types, one for night, and one for 
day bombing. The main distinction between the two is that day 
bombers carry out their work on objectives too small to be practicable 
for night bombers, but of very great strategic importance, such as 
roads, railways, ammunition dumps, headquarters, etc. The night 
bombers operating with the Army are used for bombing objectives 
difficult to miss on account of their size, such as manufacturing plants 
and important enemy towns. The characteristics of both types of 



,d.yGoogIe 



78 AiRCRArr Year Book 

bombers must necessarily be reliability of power plant, great lifting 
capacity and reasonably good speed. In tbe day bomber, ability to 
protect itself somewhat from enemy aircraft and in the night bomber 
effectual provision for accurate navigation regardless of adverse 
weather conditions. 

Toward the end of the war, an additional function was assigned 
to the pursuit airplane, namely, the harassing of the enemy on the 
ground with machine gun fire. This ground attack work exerted a 
greatly demoralizing effect on the troops and its use became so gen- 
eral in the last year of the war that special defense patrols of air- 
planes had to be organized. On the other hand, the Allies as well as 
the Germans were ready to put into service, at the time of the Armis- 
tice, ground attack airplanes which carried a very complete armor 
plating around the .vital parts for protection against machine gun 
fire. These were the machines referred to as " flying tanks." 

Aerial observation, with its various subdivisitHis, retained up to 
the end of the war, its primary importance with regard to army opera- 
tions and it has become an axiom that an army deprived of observa- 
tion machines is simply blinded and at the mercy of the adversary. 
That the proper execution of this observation work required fighting 
machines for its protection is obvious, just as is the coordinate em- 
ployment of bombers against targets of tactical importance. 

INDEPENDENT AIB FOECB 

Aside from these three functions of military airplanes with which 
the operation, safety and efficiency of armies is directly concerned, 
there developed in the last year of the war a new scope for war air- 
planes through the development of an Aerial Force, properly speak- 
ing. This was carried on against strategic objectives such as arma- 
ment and manufacturing centers, important railroad junctions and 
large cities acting as the nerve centers of enemy resistance. It soon 
became evident that this kind of warfare was beyond the local scope 
of field armies — though related to it — and must, therefore, be re- 
moved from the letter's immediate control and organized and com- 
manded as a separate unit. Not only did the law of concentration 
demand such a measure, but also the wholly novel nature of this war- 
fare which, in order to be carried out effectually, had to be organized 
and directed by airmen rather than by army men. The aerial ofifeu- 
sive must be conceived from the air down and not from the ground up. 

The French were the first to put this conception into concrete form 
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with the organization of their "Aerial Division" which was com- 
posed of some 800 day bombardment and pursuit machines. This 
unit formed the strategical reserve' of the French Aviation and was 
used with telling effect in the major engagements of the latter part 
of the war. 

In regard to the coordinated employment of the various branches of 
military aviation in land battles, the plan of operations of the United 
States Army Air Service in the battle of St. Mihiel affords an exam- 
ple of the most up-to-date nature. 

The plan of operations of a modem battle provides for three dis- 
tinct phases of combat : 

First, the preparation of the attack. Here, in order to insure 
secrecy, the enemy must be prevented from carrying out reconnais- 
eance flints over our lines, while we must find out all we can about 
him. This must be done, however, without showing unusual activity, 
else the enemy might suspect our preparation. 

Second, the attack up to the objective assigned beforehand. Here 
the function of aviation ia to destroy all hostile air forces encountered, 
after which ground troops are attacked. Beside this work, proper 
cooperation must be insured with the infantry and artillery in the 
matter of observation and liaison. 

Third, the exploitation of the battle, that is, the advance beyond 
the original objective. In this phase the enemy is relentlessly pur- 
sued in the air as well as on the ground, every hostile aircraft being 
attacked on sight and the more important ground organizations of the 
enemy being bombed and machine-gunned from the air. 

In the battle of St. Mihiel, the execution of this plan involved the 
use of some 1,500 American, French, British and Italian airplanes. 
It was decided to assign to the army of operation the aviation units 
which it needed for local observation and protection, and to concen- 
trate the remaining aviation, which made up the bulk of the air 
forces available, into a huge Aerial Shock Force. This Force was 
composed of pursuit and day bombardment machines and operated in 
brigades of about 500 airplanes each. The mode of attack was to 
deliver a succession of blows by having a fresh brigade take the place 
of those brigades which had exhausted ammunition and fuel. 

As a result of these tactics the Germans were literally driven out of 
the skies and the reduction of the St. Mihiel salient was carried out 
according to schedule. 

Although the operation of kite balloons is of a much less spectacu- 
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lar nature tban that of airplanes, lighter-tban-air craft have played a 
very important role in the World War. 

Kite balloons, owing to their 'immobility and steadiness in hi^ 
winds, usefully supplement the work of airplanes in artillery obser- 
vation and local surveillance. On the Western front alone several 
hundred kite balloons were in daily use on each aide of the lines. 
The value of these aerial observatories was so great that special 
pursuit units were assigned for their destruction with incendiary 
bullets. To guard against these attacks, balloons were protected by 
anti-aircraft guns, machine guns and special protective squadrons, 
and this system made it so difficult to bum enemy balloons that the 
American Air Service introduced the idea of night attacks. These 
met with great success, seventeen German balloons being shot down 
by one American officer alone within a week. 

Since the Armistice, the Air Service has drawn up a plan for the 
use of small airships in the ranging of coast batteries and general ob- 
servation work hitherto performed by kite balloons. With this end 
in view, the Army acquired in the late fall o£ 1019, four American 
made nonrigid airships of 100,000 cu. ft., and five foreign built ships 
of about 150,000 cu. ft. 

AIB BEBVICE STKENGTH 

The Air Service of the United States Army originally came into 
being on July 18th, 1914, when the Aviation Section was created 
within the Signal Corps, with an allotted strengtli of 60 officers and 
260 soldiers. Its equipment then consisted of six airplanes. The 
normal development of the Air Service — which was separated from 
the Signal Corps in 1918 — was retarded by inadequate appropria- 
tions until the United States declared war on Germany. On that day 
the personnel of the Aviation Section numbered only 65 officers and 
1120 enlisted men, while the entire equipment comprised about 55 
airplanes, none of which was the equal of Euronean service types. 
It was a tremendous task to build up materiel and personnel. 

On November 11th, 1918, the American Army had on hand in the 
A. E. F., 3,538 service airplanes and in the United States 4,865 
service airplanes ; and more were coming through rapidly. With 
the American Expeditionary Force 2,698 airplanes were in the Zone 
of Advance, together with 77 kite balloons. 

The personnel of the Air Service on the same date numbered 20,- 
568 officers and 174,456 enlisted men, a total of 195,024. Of this 
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number 78,726 were overseas, distributed as follows: 58,828 in 
France, 19,724 in Great Britain and 174 in Italy. 

American aviators flew for 35,747 hours over the enemy, covering 
a distance of 3,574,700 miles. Of the flights 12,830 were for pur- 
suit, 6,&72 were for observation and 1,174 were for bombing. In 
the latter work 275,000 pounds of explosive was dropped. The Air 
Service in France shot down altogether 776 airplanes and 72 balloons 
of the enemy and lost bat 289 American aircraft — a ratio of 
superiority of more than two and two-thirds to one. 

The present strength of the Army Air Service is limited by an 
Act of Congress to 1,923 officers and 21,853 men. 

AIRPLANE AND BALLOON LOSSES DUE TO ENEMY ACTION 
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NAVAL AVIATION 

The adaptatfon of heavier-than-air craft to the requirements of 
naval warfare is a development in which America has been the 
pioneer. The first attempts with this end in view, date back to the 
latter part of 1910, when land machines were repeatedly flown from, 
and to United States warships which, for this purpose, had been 
equipped with a false deck or landing platform. The planes carried 
besides the usual landing gear, compressed air bags for emergency 
resting on the sea. 

But it was the invention of the bydroairplane early in 1911 which 
tnaiked the real beginning of American naval aviation. That year, 
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four naval officers were trained as aviators and a few machines were 
purchased bj the Navy for its newly created Aviation Section. From 
then on up to 1917, the principal efforts of Naval Aviation centered 
in the development of a seaplane which would couple a fair degree of 
seaworthiness with good flying qualities. 

The invention, in 1912, of the flying boat and the development of a 
compressed air catapult for launching seaplanes from warships were 
the most notable achievements of this experimental period. 

When the United States declared war on Germany in April, 1917, 
the Naval Air Service had a personnel of 38 officers and 163 men and 
one naval air station, at Pensacola, Fiorida. The aircraft in com- 
mission comprised 45 float seaplanes, 6 boat seaplanes, 3 land air- 
planes, 2 kite balloons and a small nonrigid airship. The seaplanes 
were mostly obsolescent, capable only of short flights, and lacking in 
seaworthy qualities. 

In the latter part of that year, however, improvements in hull 
design and construction had so far progressed that the first practical 
flying boat was turned out for use of the United States Navy. 

The problem of insuring the supply of naval seaplanes was solved 
by the cooperation of the manufacturers and the creation of the naval 
aircraft factory at Philadelphia. 

A chain of naval air stations was established along the Atlantic sea- 
board and additional schools for the instruction of the flying personnel 
were organized. 

At the same time, a program was laid down for the construction 
of lighter-than-air craft — airships for anti-submarine defense and 
kite balloons for gun spotting. 

European development work up to the outbreak of the World War 
was just as experimental as it was in this country. The most im- 
portant European contribution in this field was the development by 
the British of a seaplane, the wings of which could be folded back, 
which greatly redueed the space required for housing. 

The expansion of naval aviation was comparatively alow in the 
early part of the war, and assumed momentum only when the growing 
menace of submarine warfare was realized. At first the poor sea- 
worthiness and small carrying capacity of seaplanes greatly limited 
their usefulness in naval warfare. However, as more powerful and 
more reliable engines became available, the general progression in 
performance became noticeable and permitted the specialization of 
seaplanes for a large range of duties. 
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The main fuactions of aircraft in connection with naval warfare, 
considered apart from the operation of aircraft as a Special Ann, are 
in the order of their importance : 

l-i — Scouting and gun spotting in connection with fleet work at 

sea. 
2. — Coast patrol work in liaison with the fleet, 
3. — Offensive action against enemy aircraft, surface craft and 
ship establishments (coast batteries, dock yards, etc.) operat- 
ing against or menacing the fleet. 

Naval scouting subdivides into two branches, strategic and tactical. 
Strategic scouting requires long flights for observation far in advance 
of the possible point of conflict ; this is, in particular for our country, 
a problem which can be solved by large rigid airships possessing a 
flight range of several thousand miles. In such duties airships 
possess an advantage because sustentation is independent of forward 
motion. The great buoyancy of large rigid airships furthermore al- 
lows the equipment of such vessels with elaborate apparatus for radio 
communication and with comfortable quarters for the crew — an 
important requirement for efficient service. During the better part 
of the war, Germany alone possessed aircraft of this kind in the 
Zeppelin. Since 1918, however. Great Britain has followed suit 
and the United States is planning to do likewise. Development of 
this service may possibly follow the British plan of assigning these 
airships to the Air Service operating as an Independent Arm. 

Tactical scouting for fleets at sea was effected in the World War by 
" ship planes." These are small land machines which are launched 
from a track mounted on the main gun turrets, and are equipped with 
an emergency floatation gear. 

This practise, which the British successfully introduced in the 
battle of Jutland, has been adopted on the latest American battle ships. 
Its importance lies in the fact that a flying machine can he carried on 
board and launched without interfering with the gun turrets. 

As to the value of aerial observation for naval work suffice it to say 
that aircraft from an altitude of 5,000 ft. can see more than four 
times as far as the lookout post on a cruiser. 

In the matter of gun spotting, that is, the directing of artillery Are, 
both seaplane and kite balloons have been employed at various times. 
In the case of the seaplane, mobility is the advantage; in the case of 
the kite balloon it is stability. 

It has been said that scouting' and gun spotting form the most im- 
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portant functions of naval aircraft for all kinds — seaplanes, air- 
shipa, and kite balloons. However, owing to the peculiar naval situ- 
ation during the World War, with the enemy fleet bottled up and the 
submarine assuming the chief offensive role, aircraft had particular 
prominence in coast patrol and convoy work, as well as giving direct 
battle to the under-sea boats themselves. 

The considerable extension which Germany gave to submarine war- 
fare forced the Allies and later the United States to devise a very 
complete aerial patrol system to cope with this menace. The anti- 
submarine warfare was carried out in four modes of operations, 
namely, routine patrol, escort patrol to convoys, emergency patrol 
and special bombing patrols for submarine bases. 

Large seaplanes with an extensive cruising area were generally 
used for routine patrol. These planes carried either one or two 
bombs weighing either 230 or 500 pounds each, and were also pro- 
vided with machine guns. As a rule smaller type aircraft were used 
for convoy escort. These were armed like the patrols. Specially 
designated seaplanes were always kept in readiness or maintained at 
all times at emergency patrol stations. 

For bombing operations against submarine bases, land planes were 
mainly used, and these were divided into day and night bombing 
squadrons. Day bombing was carried out by the United States Naval 
Aviation through the Marine Corps, while the night bombing was 
effected by the Navy personnel. Al! of the four mentioned types of 
patrol were mainly offensive in character as they required the bomb- 
ing of all enemy submarines encountered and might therefore be 
mentioned under the third main function of seaplanes. However, 
their primary purpose was not essentially offensive in that they 
merely cooperated with the surface patrol assigned to convoy service. 

The extraordinary effectiveness of aerial craft in submarine de- 
fense is a matter of regard ; during the last ten months of the war, 
only three ships were torpedoed or destroyed by cannon in the Ameri- 
can patrol area in France, whereas, one year previously, an average of 
■ one ship a day was lost. 

The United States Naval Aviation in France sighted 27 subma- 
rines, attacked 25, damaged 12 and probably sank 4. Besides, 477 
convoys were escorted and numerous enemy ships were destroyed. 

The United States Naval Aviation abroad flew altogether 7!>1,398 
nautical miles on patrol, 416,767 miles being covered in 4,314-p8trol8 
carried out in France. 
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In coast patrol and convoy work, lighter-than-air craft — both air- 
Bhips and bite balloons — rendered very valuable service during tbe 
war. Airships were used mainly for patrols of longer duration, while 
kite balloons, attached to convoy vessels, provided an effectual protec- 
tion against submarines. The United States Naval Aviation abroad 
operated mainly French airships, while American built airships 
were used for training for patrol on these shores. 

With regard to offensive action against aircraft, surface craft, and 
shore establishments, comparatively little has been done during the 
war outside of bombing raids already mentioned. However, certain 
new types of seaplanes have been developed in an experimental way, 
and these are likely to assume considerable importance in future 
naval wars. The most interesting development along this line is 
afforded by the torpedo seaplane, a " ship " equipped with a suitable 
cradle from which a regulation torpedo is dropped into the sea, whence 
it propels itself against the chosen target. The use of this kind of 
seaplane has been extremely limited during the war, although promis- 
ing results have been obtained by the British as well as by the 
Germans. 

Probably the most notable development of naval aviation during 
the war was the powerful N. C. type of offensive seaplane. This 
craft was originally designed for long distance patrols, with provision 
for heavy armament to light submarines. The first of these craft was 
completed shortly before the Armistice, The fourth of the series — 
N. C.-4 — demonstrated its potentialities by making the first trans- 
Atlantic flight in the world's history, thus justifying the hopes of the 
designers and builders than the N. C. flying boats would be able to 
reach the scene of conflict under their own power and thereby relieve 
shipping. Had not the officers of naval aviation supported the de- 
velopment of the N. C. boats, combining remarkable seaworthiness 
and flying power, the honor of first crossing the Atlantic undoubtedly 
would have been lost to the United States. 

Another remarkable performance made by a naval airplane was 
that of an F,-5-L boat fitted with two Liberty engines which made a 
non-stop flight of 20 hours 10 minutes, during which time a distance 
of approximately 1,250 nautical miles was covered. This boat car- 
ried a crew of four. 

The development of naval aeronautics in the United States had 
made enormous strides at the time the Armistice was signed, when 
the personnel of the Naval Air Service was composed of 3,117 officers 
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and 45,632 men; 42 air stations were in commission, 25 of whicb 
were located in France, Great Britain and Italy. 

After demobilization was started, shortly after the Armistice, 
Naval Aviation was limited by an Act of Congress to six seaplane 
stations within the continental limits of the United States, and a 
corresponding reduction of personnel and equipment ensued. 

At the present time, the problems of aviation are mainly experi- 
mental, looking forward to the development of new types of seaplanes 
for offensive purposes and of large rigid airships for fleet scouting. 

As above indicated, possibly future development of aviation in 
the United Statee will concentrate many of the aerial activities of the 
Navy in a united Air Service similar to the plan already adopted 
by Great Britain and other European countries. 
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CHAPTER IV 

CONVENTION RELATING TO INTERNATIONAL AIR 
NAVIGATION 

THE following convention relative to International Air Navi- 
gation was drafted by the Aeronautical ConunissioE of the 
Peace Conference. 

The Commission was composed of the following delegates : 

Two representatives of each of the principal Powers, United States 
of America, British Empire, France, Italy and Japan. 

One representative of each of the following seven Powers with 
limited interests, designated by the Supreme Council, namely Bel- 
gium, Brazil, Cuba, Greece, Portugal, Roumania and Serbia, who 
were to represent all the Powers with limited interests assembled at 
the Peace Conference, 

The representatives designated by the United States were : — on 
the Commission, Rear Admiral H, S. Knapp, U, S. N., and Major 
General M. M. Patrick, U. S. A. ; on the Military Sub-committee, 
Brigadier General B. D. Foulois, U. S. A., and Captain Luke Mae- 
Namee, U. S. N. ; on the Technical Sub-committee, Lieutenant-Colonel 
A. D. Butterfield, U. S. A., Lieutenant-Commander J. L. Callan, 
U. S. N., and Lieutenant Ralph Kiely, U. S. N. ; on the Legal, Com- 
mercial and Financial Subcommittees, Commander Pollock, 
U. S. N., and Major H. S. Bacon, A.S., U. S. A. 

On October 13th, 1919, delegates representing sixteen of the Allied 
Powers, namely, Belgium, Bolivia, Brazil, Great Britain, China, 
Cuba, Ecuador, France, Italy, Panama, Poland, Portugal, Eoumania, 
Siam, Czecho-Slovakia and Uruguay, signed the International Air 
Navigation Convention. 

Germany, Austria and Bulgaria, under the terms of the peace 
treaties of Versailles, St. Germain and Neuilly, are held to observe the 
stipulations of the Convention. 

If the United States becomes signatory to the Convention it will 
become the foundation of a body of law governing aerial activity in 
this country. It is hoped that before another year this important 
question will be settled and that we may publish in the next " Year 
Book " the complete text of the approved International Convention, 
as well as additional laws governing domestic operation of aircraft 

At the request of the American Aviation Mission a special com- 
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mittee of the Manufacturers Aircraft Association made a thorou^ 
study of an early draft of the Convention and the later draft of this 
instrument incorporated several of the changes suggested by this 
committee. 

CONVENTION RELATING TO INTERNATIONAL AIR NAVIGATION 



PBINCn-LES 

Abticlb 1. — The High contracting Parties recogniae that every Power has 
complete and exeluBive sovereignty over the air space above its territory. 

For the purpose of the present Convention the territory of a State shall be 
understood as including the national territory, both that of the mother country 
and of the colonies, and the territorial waters adjacent thereto. 

Abticle 2. — Each contracting State undertakes in time of peace to accord 
freedom of innocent passage above its territory to the aircraft of the other con- 
tracting States, provided that the conditions laid down in the present Convention 
are observed. 

Regulations made by a contracting State as to the admission over its territory 
of the aircraft of the other contracting States shall be applied without distinction 
of nationality. 

Abticle 3. — Each contracting State is entitled for military reasons ur in the 
interest of public safety to prohibit the aircraft of the other contracting States, 
under the penalties provided by its legislation and subject to no distinction 
being made in this respect between its private aircraft and those of the other 
tontracting States, from flying over certain areas of its territory. 

In that case the locality and the extent of the prohibited areas shall be pub- 
lished and notified beforehand to the other contracting States. 

Article 4. — Every aircraft which finds itself above a prohibited area shall, 
as soon as aware of the fact, give the signal of distress provided in Paragraph 
of Annex D and land as soon as possible outside the prohibited area at one of 
the nearest airdromes of the State unlawfully flown over. 

CUAPTEB II 

NATIONALITY OF AlBCSAFT 

Ahticlk -1, — No contracting State shall, except by a special and temporary 

authorization, pi'rmit the flight above its territory of an aircraft which does not 

possess the nationality of a contracting State. 

Abticle 8. — Aircraft possess the nationality of the State on the register of 
which they are entered, in accordance with the provisions of Section I (e) of 
Annex A. 

Artici.R T. — No aircraft shall be entered on the register of one of the con- 
tracting States unless it belongs wholly to nationals of such State. 

No incorpiirated ciimpany can be registered as the owner of an aircraft unless 
It poMM-H the nationality of the State in which the aircraft is registered, unless 
the I'rv*Uli<T>t or chairman of the company and at least two-thirds of the direc- 
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tors poBseaa euch nationality, and unlesH the company fulRle all other conditions 
which may be prescribpd by the lawa of the said State. 

Article 8. — An aircraft cannot be validly registered in more than one State. 

Article 9. — The contracting States shall exchange every month among them- 
selves and transmit to the International ComnuBSion for Air Navigation referred 
to in article 34 copies of registrations and of cancellations of registration which 
shall have been entered on their official registers during the preceding month. 

Article 10.— All aircraft engaged in international navigation shall bear their 
nationality and registration marks as well as the name and residence of the 
owner in accordance with Annex A. 

Chapter III 

CEBTIFICATES or AIRWORTHINESS AND COMPBTB^NCY 

Article 1 1. — Every aircraft engaged in international navigation shall, in ac- 
cordance with the conditions laid down in Annex B, be provided with a certificate 
of airworthiness issued or rendered valid by the State whose nationality it 
poasesses. 

Article 12. — The commanding officer, pilots, engineers and other members of 
the operating crew of every aircraft shall, in aecoidance with the conditions laid 
down in Annex E, be provided with certificates of competency and licences issued 
or rendered valid by the State whose nationality the aircraft possesses. 

Article 13. — Certifioates of airworthiness and of competency and licences is- 
sued or rendered valid by the State whose nationality the aircraft pOBsesses, in 
accordance with the regulations established by Annex B and Annex E and 
hereafter by the International Commission for Air Navigation, shall be recog- 
nised as valid by the other States. 

Each State has the right to refuse to recognise fur the purpose of flights within 
the limits of and above its own territory certificates of competency and licences 
granted to one of its nationals by another contracting State. 

Article 14, — Ko wireless apparatus shall be carried without a special licence 
issued by the State whose nationality the aircraft possesses. Such apparatus 
shall not be used except by members of the crew provided with a special licence 
for the purpose. 

Every aircraft used in public transport and capable of carrying ten or more 
persons shall be equipped with sending and receiving wireless apparatus when 
the methods of employing such apparatus shall have been determined by the 
International Commission for Air Navigation. 

This Commission may later extend the obligation of carryin"' wireless ap- 
paratus to alt other classes of aircraft in the conditions and according to the 
methods which it may determine. 

Chapteb JV 



Article 15.>~ Every aircraft of a contracting State has the right to cross the 
air space of another State without landing. In this case it shall follow the 
route fixed by the State over which the flight takes place. However, for rea- 
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■ons of general securitj it will be obliged to land if ordered to do so by means 
of signals provided in Annex D. 

Every aircraft which passes from one State into another shall, if the regula- 
tions of the latter State require it, land in one of the airdromes fixed by the 
latter. Notification of these airdromes shall be given by the contracting States 
to the International Commission for Air Navigation and by it transmitted to all 
the contracting States. 

The eBtablishment of international airways shall be subject to the consent of the 
States flown over. 

Abticle 16. — Each contracting State shall have the right to establish reserva- 
tions and restrictions in favour of its national aircraft in connection with the 
carriage of persons and goods for hire between two points on its territory. 

Abticle 17. — The aircraft of a contracting State which establishes reserva- 
tions and restrictions in accordance with Article IS, may be subjected to the 
same reservations and restrictions in any other contracting State, even though 
the latter State does not itself impose the reservations and restrictions on other 
foreign aircraft. 

Article 18. — Every aircraft passing through the territory of a contracting 
State, including,' landing and stoppages reasonably necessary for the purpose of 
such transit, shall be exempt from any seizure from on the ground of infringe- 
ment of patent, design or model, subject to the deposit of security the amount 
of which in default of amicable agreement shall be fixed with the least possible 
delay by the competent authority of the place of seizure. 

Chaptes V 

BULES TO BE OBSERVED ON DEPASTURE WHEN UNDER WAY AND ON LANDING 

Article 19. — Every aircraft engaged in international navigation shall be pro- 
vided with: * 

(a.) A certificate of registration in accordance with Annex A; 

(6.) A certifieatB of airworthiness in accordance with Annex B; 

(o.) Certificates and licences of the commanding oflicer, pilots and crew in 
accordance with Annex E; 

id.) If it carries passengers, a list of their names; 

ie.) If it carries freight, bills of lading and manifest; 

(/.) Log books in accordance with Annex C; 

(g.) It equipped with wireless, the special licence prescribed by Article 14. 

Article 20. — The log books shall be kept for two years after the last entry. 

Article 21. — Upon the departure or landing of an aircraft, the authorities of 
the country shall have, in all cases, the right to visit the aircraft and to verify 
all the documents with which it must be provided. 

Article 22. — Aircraft of the contracting States shall be entitled to the same 
measures of assistance for landing, particularly in case of distress, as national 
aircraft. 

Article 23. — With regard to the salvage of aircraft wrecked at sea the prin- 
ciples of maritime law will apply, in the absence of any agreement to the contrary. 

.Aetici.e 24. — Every airdrome in a contracting State, which upon payment of 
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charges ie open to public use by its national aircraft, shall likewise be open to 
the aircraft of all the other contracting States. 

Article 25. — Each contracting State undertakes to adopt meaBures to ensure 
that every aircraft flying above the limits of its territory and that every aircraft 
wherever it may be, carrying its nationality mark, shall comply with the regula- 
tions contained in Annex D. 

E^ch of the contracting States undertakes to ensure the prosecution and pun- 
ishment of all persona contravening these regulations. 

Chapteb VI 

PROHIBITED TEAN8P0ET 

Article 26. — The carriage by aircraft of explosives and of arms and muni- 
tions of war is forbidden in international navigation. No foreign aircraft shall 
be permitted to carry such articles between any two points in the same con- 
tracting State. 

Abticlb 27. — Each State may, in aerial navigation, prohibit or regulate the 
carriage or use of photographic apparatus. Any such regulations shall be at 
once notifled to the International Commission for Air Navigation, which shall 
communicate this information to the other Contracting States. 

Article 28. — As a measure of public safety, the carriage of objects other than 
those mentioned in articles 26 and 27 may be subjected to restrictions by any 
contracting State. Any such regulations shall be at once notified to the Interna- 
tional Commission for Air Navigation, which shall communicate this informa- 
tion to the other contracting States. 

Article 29. — All restrictions mentioned in Article 28 shall be applied equally 
to national and foreign aircraft. 

Chapter VII 

STATE AIRCBAFT 
Article 30. — The following shall be deemed to be State aircraft: — 
(a.) Military aircraft. 
(6. J Aircraft exclusively employed in State service, such as posts, customs. 

Every other aircraft shall be deemed to be a private aircraft. 

All state aircraft other than military, customs and police aircraft shall be 
treated as private aircraft and as such shall be subject to all the provisions of 
the present Convention. 

Article 31,— Every aircraft commanded by a person in military service de- 
tailed for the purpose shall be deemed to be a military aircraft. 

Abticle 32. — No military aircraft of a contracting State shall fly over the 
territory of another contracting State nor land tliereon without, special authorisa- 
tion. In case of such authorisation the military aircraft shall enjoy, in princi- 
ple, in the absence of special stipulation the privileges which are customarily 
accorded to foreign ships of war. 

A military aircraft which is forced to land or which is requested or summoned 
to land shall by reason thereof acquire no right to the privileges referred to in 
the above paragraph. 
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Article 33. — Special arrangementB between the States concerned will deter- 
mine in what cases police and cuetoma aircraft may be authorised to cross the 
frontier. They shall in no case be entitled to the privileges referred to in Article 



Chaptkb VIII 

INTERNATIONAL COMMISSION FOR AIR NAVIGATION 

Abticle 34, — Thia chapter arranges for a permanent International Commis- 
sion for Air Navigation, placed under the League of Nations and composel of 
two representatives of the United States, France, Italy and Japan, each; one 
representative of Great Britain and one of each of the British Dominions and 
India; and one representative of each of the other contracting states. 

" Each of the live states first named (Great Britain, the British Dominions and 
India, counting fur this purpose as one state) shall have the least whole num- 
ber of votes which, when multiplied by five, will give a product exceeding by at 
least one vote the total numbi'r of the votes of all the other contractnig states," 

The functions of this Commission are to carry out the provisions of the Con- 
vention, to alter and amend it as deemed convenient and generally to adminiS' 
trate the International Air Navigation. — Editor. 

Chapter IX 



Articles 35-43. — The articles nnder this chapter relate to the cooperation of 
contracting states in international measures concerning the collection and dia- 
aemination of statistical, current and meteorological information, the publication 
of standard aeronautical maps and the establishment of a uniform system of 
ground marks for Hying, and of the necessary wireless stations for air navigation. 
Provision is made for allowing special agreements between states in respect of 
customs, polite, mails, etc.; for procedure in case of disagreement between con- 
tracting states; and the adherence of new slates to, and the withdrawal of con- 
tracting states from, the Convention. — Editor. 



THE MARKING OF AIRCRAFT 

Annex A provides generally tor the marking of aircraft, to show the na- 
tionality, location of these marks on the aircraft, means of identification, size 
of markings and spacing. 

Section VIII of this annex presents a table of marks which is given below in 
part. The nationality mark of each state named, applies to the aircraft of its 
dominions, colonies, protectorates, dependencies, or of countries over which it is 
the mandatory state, — Editor. 
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ance with the proviBions of S*c- 
tion I (a) of this Annex, using 


Fbance 




I 
J 


a group of i letters out of the 
26 of the alphabet, each group 
rantaining at least one vowel, e. 


Japan 








g.. ADCJ, PURX. 


Bolivia 


C 


All combinationa made with B aa 
first letter. 


Cuba 


c 


first letter. 




c 


All ramhinations made with U as 
first letter. 




Guatemala 


L 


All combinations made with G as 
first letter. 


Bbazil 


P 


All combinations made with B aa 
first letter. 


Pebu 





first letter. 


HONDUBAB 


X 


All combinations made with H as 
first letter. 


Haiti 


H 


All combinations made with H as 
first letter. 




E 


All combinationa made with E as 

first letter. 






S 


All combinationa made with P as 
first letter. 






A 


All combinations made with N aa 
first letter. 





CERTIFICATES OF AIRWORTHINESS 






of certificates of 



govern the 

regard to safety shall conform to certain 



The following 
worthiness : — 

1. The design of the aircraft i 

standard minimum requirements. 

2. A satisfactory demonstration must be made in flying trials of the actual 

flying qualities of the type of aircraft examined, provided that machines 
subsequently manufactured which conform to the approved type need not 
be subject to such trials. The trials shall conform to certain standard 
minimum requirements. 

3. The construction of every aircraft with regard to workmanship and ma- 
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teriale must be approved. The control of the conBtruction and of the 
tests Hhall be in accordance with certain standard minimum requiremeDta. 

4. The aircraft must be equipped with suitable instruments for gafe navigation. 

6. The standard minimum requirements of paragraphs 1 to 3 inclusive shall 
be fixed by the International Commission for Air Navigation. Until they 
have been eo fixed each contracting State shall determine the regulatiiMia 
under wjiich certificates of airworthiness shall be granted or remain valid. 

ANNEX C 

LOG BOOKS 

Section I 



This shall be kept for all aircraft and shall contain the following par- 
ticulars: — 

(o,) Category to which the aircraft belongs: its nationality and registration 
marks; the full name, nationality and residence of the owner; name of 
maker and the carrying capacity of the aircraft. 

[h.) In addition for each journey — 

(i.) The names, nationality and residence of each of the members of the crew. 

(ii.) The place, date, and hour of departure, the route followed, and all inci- 
dents en route including landings. 

Sections II-V 
In these sections, Aircraft, Engine, and Signal Lc^ are provided for in detail 
and instructions are given for their use.— Editor. 

ANNEX D 
RULES AS TO LIGHTS AND SIGNALS— RULES OF THE AIR 



The word " aircraft " comprises all balloons, whether fixed or tree, kites, air- 
ships, and flying machines. 

The word "balloon," either fixed or free, shall mean an aircraft using gas 
lighter than air as a means of support, and having no means of propulsion. 

The word " airship " shall mean an aircraft using gas lighter than air as a 
means of support, and having means of propulsion. 

The words " flying machine " shall mean all airplanes, seaplanes, flying boats, 
or other aircraft heavier than air, and having means of propulsion. 

An airship is deemed to be " under way " within the meaning of these rules 
when it is not made fast to the ground or any object on laud or water. 

Section I 



The word " visible " in these rules when applied to lights shall mean visible on 
a dark night with a clear atmosphere. Ths angular limits laid down in these 
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rules as shown in the eketch (attached) shall be determined when the aircraft 
is in its normat attitude for flying on a rectilinear horizontal course. 



1. The rules concemioK liglite ahall be complied with in all weathers from 
sunset to Hunrise, and during such time no other lights which may be mistaken 
for the prescribed lights shall be exhibited. The prescribed navigation lights 
must not be dazzling. 

2. A flying machine, when in the air or manieuvring on land or water under 
Its own power, shall carry the following lights: — 

(a.) Forward, a white light visible in a dihedral angle of 220 degrees bisected 
by a vertical plane through the line of flight, and of such a character 
as to be visible at a distance of at least S kilometres. 

(h.) On the right side, a green light so constructed and flxed aa to show an 
unbroken light between two vertical planes whose dihedral angle is 110 
degrees when measured to the right from dead ahead, and of such a 
character as to be visible at a distance of at least 5 kilometres. 

(o.) On the left side, a red light so constructed and flxed as to show an un- 
broken light between two vertical planes whose dihedral angle is 110 
degrees when measured to the left from dead ahead, and of such a char- 
acter as to be visible at a distance of at least 5 kilometres. 

(d,) The said green and red side lights shall be fltted so that the green light 
shall not be seen from the left side nor the red light from the right side. 

(e.) At the rear, and as far aft as possible, a white light shining rearwards 
and visible in a dihedral of 140 degrees bisected by a vertical plane 
through the line of flight and of such a character as to be visible at a 
distance of at least 5 kilometres. 

(/.) In the case where, in order to fulfil the above conditions, the single light 
has to be replaced by several lights, the field of visibility of each of 
these lights should be so limited that only one can be seen at a time. 

3. The Rules determined for the lighting of flying machines shall apply to air- 
ships subject to the following modifications: — 

(a.) All lights shall be doubled; the forward and aft lights vertically, and the 

aide lights horizontally in a fore and aft direction. 
(£.) Both lights of each pair forward and aft shall be visible at the aame 



,d.yGoogIe 



96 Aircraft Year Book 

time. The distance between the lights comprising a pair shall not be 

less than 2 metres. 
The rest of this paragraph, numbers four to thirteen, of rulea ae to tights, is 
covered with the regulation for airships and balloons in night and at rest, with a 
uote dealing with precautionary measures to avoid collisions with surface craft. 
It also regulates the lights on dying machines, stationary or not Anchored.— r 
EDiToa 

SetTTION II 



Extremely detailed regulations are provided in paragraphs 14 to 20 Cor Uie 
showing of lamps, Hares and smoke signals by aircraft about to land or when iif 
distress. — Editor, 



21. Flying machines shall always give way to balloons fixed or free and to 
airships. Airships shall always give way to balloons, whether fixed or free. 

22. An airship when not under its own control shall be classed as a free 
batloon. 

23. Risk of collision can, when circumstances permit, be ascertained by care- 
fully watching the compass bearing and angle of elevation of an approaching 
aircraft. If neither the bearing nor the angle of elevation appreciably change, 
such risk shall be deemed to exist. 

24. The term " risk of collision " shatl include risk of Injury due to undue 
proximity of other aircraft. Every aircraft that is required by these rules to 
give way to another to avoid collision, shall keep a sale distance, having regard 
to the circumstances of the case. 

25. While observing the rules regarding risk of collision contained in para- 
graph 24, a motor .driven aircraft must always manoeuvre according to the rules 
contained in the following paragraphs, as soon as it is apparent that, it it 
pursued its course, it would pass at a distance of less than 200 metres from any 
part of another aircraft. 

26. When two motor-driven aircraft are meeting end on or nearly end on each 
shall alter its course to the right. 

27. When two motor-driven aircraft are on courses which cross, the aircraft 
which has the other on its own right side shall keep out of the way of the other. 

28. An aircraft overtaking any other shall keep out of the way of the over- 
taken aircraft by altering its own course to the right, and must not pass by diving. 

Every aircraft coming up with another aircraft from any direction more than 
110 degrees from ahead of the latter, i.e., in such a position with reference to 
the aircraft which it is overtaking that at night it would be unable to see 
either of that aircraft's sidelights, shall be deemed to be an overtaking aircraft, 
and no subsequent alteration of the bearing between the two aircraft shall make 
the overtaking aircraft a crossing aircraft within the meaning of these rules, or 
relieve it of the duty of keeping clear of the overtaken aircraft until it is Anally 
past and clear. 

As by day the overtaking aircraft cannot always know with certainty whether 
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it ie forward or abaft the direction mentioned above from the. other aircraft, it 
should, if in doubt, asBume that it is an overtaking aircraft and keep out of the 
way. 

29. Where b; any of these rules one of the two aircraft is to keep out of the 
way, the other shall keep its course and speed. When, in consequence of thick 
weather or other causes, the aircraft having the right of way finds itself so 
close that collision cannot be avoided by the action of the giving-way aircraft 
alone, it shall take such aetion as will best aid to avert collision. 

30. Every aircraft which ie directed by these rules to keep out of the way of 
another aircraft shall, if the circumstances of the case admit, avoid crossing 
ahead of the other. 

31. In following an officially recognised air route every aircraft, when it is 
safe and practicable, shall keep to the right of such route. 

32. All aircraft on land or sea about to ascend shall not attempt to " take off " 
UDtil there is no risk of collision with alighting aircraft. 

33. Every aircraft in a cloud, fog, mist or other conditions of bad visibility 
shall proceed with caution, having careful regard to the existing circumstances 
and conditions. 

34. In obeying and construing these rules due regard shall be had to all dangers 
of navigation and collision and to any special circumstances which may render 
a departure from the above rules necessary in order to avoid immediate danger. 

Sectioh IV 

BALLAST 

36. The dropping of ballast other than line sand or water from aircraft in the 
air is prohibited. 

Section V 

Detailed instructions are given in this section for the observance of air traffic 
regulations on and in the vicinity of airdromes. — Editob. 



This section states that aircraft on the water under its owi 
form to the usual marine regulations for preventing collisions a 



MINIMUM QUALIFICATIONS NECESSARY FOR OBTAINING 

CERTIFICATES AS PILOTS AND NAVIGATORS 

Section I 

CEBTIrlCATES FOB pilots of FfcYlNQ MACHINES 

(A.) Private Pilot's Fltibo Cebtificatb 
(not valid for purposes of public transport} 
1. Practical Te»U: 

In each practical test the candidate must be alone in the flying machine. 
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(a.) Teat for AltUvde and Qliding Flight. A flight without lauding during 
which the pilot shall remain for at leaat an hour at a minimum altitude of 2,000 
metres above the point of departure. The descent shall finish with a glide, the 
enginee cut off at 1,500 metres above the landing ground. The landing shall be 
made without restarting the engine and within 150 metres or less of a point 
fixed beforehand by the official examiners of the test. 

{b.) Teita of 8kitl. A flight without landing around two peats (or buoj'B) 
situated 500 metres apart making a series of five figure-of'eight turns, each 
turn Teaching one of the two posts (or buoys). This flight shall be made at an 
altitude of not more than 200 metres above the ground (or water) without 
touching the ground (or water). The landing shall be effected by: 

(i.) Finally shutting off the engine or engines at latest when the aircraft 
touches the ground (or water). 

(ii. ) Finally stopping the flying machine within a distance of 50 metres 
from a point fixed by the candidate before starting. 
2. Special Requirement!: 

Knowledge of rules as to Lights and Signals, and Rules of the Air. Rules 
for Air Traffic on and in the Vicinity of Airdromes. A practical knowledge 
of international air l^slation. 

(B.) Pilot's Fltino Cebtdicate fob flyino Machikes used fob FtrsPOSEs of 
Public Tbarhfobt 

1. Practical Testa : 

In each practical test the candidate must be alone in the flying machine. 

(a.) The tests for altitude and gliding flight and for skill are the same as 
those required for a private pilot's flying certificate. Candidates already in 
possession of the latter certificates are not required to pass these tests again. 

(6.) Test of endurance consisting of a cross-country or oversea flight of at 
least 300 kilometres, after which the final landing shall be made at the point 
of departure. This flight shall be made in the same flying machine within eight 
hours. It shall include two obligatory landings (during which the machine 
must come to rest), which shall not be at the point of departure, but which 
shall be Axed by the judges. 

At the time of departure the candidate shall be informed of hie course and 
furnished with the appropriate map. The judges will decide whether the course 
has been correctly followed. 

(e.) Night Flight, A thirty minutes' flight made between two hours after 
sunset and two hours before sunrise, at a height of at least 500 metres. 

2. Technical Examination: 

After satisfactory practical tests have been passed, candidates wilt, when 
summoned, sumbit themselves to examination on — 
( a. ) Flying Machines : 

Theoretical knowledge of the resistance of the air as ■ 
wings and tail planes, rudders, elevators, and propeih 
different parts of the machine and of their controls. 

Assembling of flying machines and their different parts 

Practical testa on rigging. 
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(6.) Engines: 

General knowledge of internal combustion engines, including functions of the 
various parte; a general knowledge of the construction, asBembling, adjustment, 
and characteristics of aero -engines. 

Causes of tlie faulty running of engines and of breakdown. 

Practical testa in running repairs. 

(o.) Special Requirements: 

Knowle4ge of Rules as to Lights and Signals and Rules of the Air, and Rules 
[or Air Traffic on and in the Vicinity of Airdromes. 

Practical knowledge of the special conditions of air tratBo and of international 
air legislation. 

Map reading, orientation, location of position, elementary meteorology. 



The practical tests shall be carried out within a maximum period of one 
month. 

They nay be carried out in any order, and each may be attempted twice. 
They shall be witnessed by properly accredited examiners, who will forward the 
official reports to the proper authorities. 

The ofKcial reports will give the different incidents, especially those of land- 
ings. The candidates shall furnish before each test proper identity forms. 

A barograph shall be carried on all practical tests, and the graph, signed by 
the examiners, shall be attached to their report. 

Pilots who hold the military pilot's certiHcate shall be entitled to the private 
pilot's flying certificate, but, in order to obtain the pilot's flying certificate for 
purposes of Public Transport it will be necessary to pass the technical conditions 
for navigation as required by B {2) (c). 

Section II 

Certificates for pilots of balloons are provided for in this section, by a series 
of practical tests, together with theoretical knowledge and special requirements. 
— EorroB. 

Section III 

This section provides for three classes of airship officer pilots. The holder 
of a first class certificate is qualified to command any airship. The holder of a 
second class certificate is quallRed to command airships under 20,000 cubic 
metern capacity. The holder of a third class certificate is qualified to command 
airships under 6000 cubic meters capacity. All military and naval airship offi- 
cer phots are entitled to a third class certificate. All military and naval officer 
pilots who have commanded airships over tiOOO cubic meters capacity are entitled 
to a first class certificate. — Editor. 

Sectio.n IV 

This section provides for certificates for navigators of aircraft. They must 

first pass a theoretical and practical examination in many points of which the 

following are the more important — true and apparent movements of the celea- 
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lial bodies : method of determining latitude, longitude, time and azimuth, mapa 
and charta, how to read them, compaaa, magnetic meridiana, variations, devia- 
tiona, aeronautical navigation instrumenta, and so forth. — Editob. 

Section V 
Thia section is devoted to international medical requirements for air naviga- 
tion. It provides an exhauative physical examination for candidatea ae pilots 
or navigators. — Editob. 

ANNEX F 
INTERNATIONAL AERONAUTICAL MAPS AND GROUND MARKINGS 

Sections I and II 
Tills annex illustrates an international system of aerial maps on the scale of 
1 : 1,000,000 and all local maps on a scale of 1 : 200,000. The details of what 
the maps mil show are given in this aei-tion SECTION II provides for an in- 
ternational system of ground marks These marks diSer widely from those 
now in use in the United States — Fditok 

ANNEX G 

A system of exchange of meteorological information — statiatical, current and 
toreeaat — is arranged for in this Annex. 

Ill Appendices I-IV, provision is made for the issuance of meteorological reports 
with instructions as to the general form in which the reports are to be rendered. 
A very complete system of standa/d and special symbols la laid out for the tele- 
graphic transmission of such reports. — Editor. 

ANNEX H 

CUSTOMS 

This Annex contains general provisioiid and regulations relating to customs. 

Aircraft departing from one country en route for another must start from a 

specially designated customs airdrome and cross the frontier between points 

fixed by the contracting states. 

Aircraft landing in foreign coiintriea are in principle liable to customs duties. 
The provisions of this Annex do not apply to military aircraft visiting a state 
by special authorization nor to police and cuatoms aircraft. — Editor. 
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CHAPTBK/V 
EEPORT OF AMERICAN AVlfATlG-N MISSION 

IN the summer of 1919 a step was taken by 'tKsf'.T'Tii'ted States 
Government which was destined to help place th'e "Avijltion In- 
dustry in America first among the nations of the world*.. /,-*". . 

Under instructions from Secretary of War Baker, the Ammtjiii , 
Aviation Mission was formed, consisting of: Hon. Benedict Crowell,'-: 
the Assistant Secretary of War ; Howard E. Coffin, Member of the 
Council of National Defense ; Henry C. Mustin, Captain, U. S. 
Navy ; Halsey Dunwoody. Colonel, Air Service, TJ. S. A, ; James G. 
Blair, Jr., Lieutenant-Colonel, General Staff, TJ. S. A, ; Georse H. 
Houston, President, Wright Aeronautical Corp. ; C. M. Keys, 
President, Curtiss Aeroplane & Motor Corp.; Si S. Bradley, General 
Manager, Manufacturers Aircraft Assn. 

The members of this mission went to Europe and conferred with 
various ministers of the Governments of France, Italy and England, 
also ranking Army and Navy Commanders, and the foremost aircraft 
manufacturers. 

A thorough study and investigation was made by the Mission of all 
forms of organization, production and development. As a result of 
these studies the Mission emphasized the unanimous opinion of its 
members that immediate action was necessary to safeguard the air 
interest of the United States to preserve for the Government some 
benefit of the great aviation expenditures made during the period of 
the war, and to prevent a vitally necessary industry from disap- 
pearing. It was stated that 90 per cent, of the industry created dur- 
ing the war had been liquidated and that unless some definite policy 
was adopted by the Government it was inevitable that the remaining 
10 per cent, would also disappear. 

In submittinj; their report the subject was divided into three im- 
portant heads: 1. General Organization, 2. Development, Commer- 
cial, .3. Development, Technical. 

The report is as follows: 

I. QENERAI. ORGANIZATION 

The findings of the American Aviation Mission and its rrrommendationa are 
submitted after a careful review of the situation in the allied countries men- 
tioned, but alwaj's keeping in mind the situation in the United States. Under 
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AMERICAN AVIATION' MISSION 
Top, left to right — Jamca A. Blair, Jr., Colonel, Oeneral Staff, U. S, A.; 
Howard E. Coffin, Council of National Defense; Henry C. Mustin, Captain, I'. 8, 
N.; Hon. Benedict Crowell, the Assistant Secretary of War; George H. Houston, 
President, Wright Aeronautical Corp.; C. M. Keys. Vice President. Curtias Aero- 
plane and Motor Corp.; B. B. Bradley, General Manager, Manufacturers Aircraft 
AnociatioD. 
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the above sub-heade the reeulte of these investigations are presented to you, 
which, in the opinion of the Mission, demand the moat earnest and immediate 
consideration along the broadest lines, with a view t« establishing some ftzed 
policy which will save the aircraft situation in the United States and give the 
United States an e<iual place with the great powers of Europe in this great new 
commercial development. 

The American Aviation Mission therefore recommends the concentration of 
the air activities of the United States, military, naval and civitian, icithin the 
direction of a single Government agency created for the purpose, co-equal in im- 
portance idth the Departments of War, Navy and of Comineree, to be called 
in this report, for the purposes of identification, the National Air Service. 

In making the above recommendations, the following views and data of the 
Mission are presented: 

Visits were made by the Mission to England, France, Italy and conferences 
have been held with those largely responsible for the successful prosecution of 
the war and especially with those men most experienced in the. aerial develop- 
ment within those countries. Among others, interviews have been had with: 

F^nce: MarSchal Foch, Commandant-en -Chef des Armfes Allies; Andri 
Tardieu. Ministre des Affaires Franco- America ines; General M. Duval, Chef de 
Service de I'Aeronautique; Jacques Dumesnil. Depute, formerly Sous- Secretaire 
de I'Aeronautique; M. Loucheur, President du Conseil de Guerre, now Minister 
of Reconstruction; Daniel Vincent, Depute, formerly Sous- Secretaire de I'Avia- 
tion; Gaston Minier, Depute, Chef du Comite Aeronautique au Senat; and Major 
d'Aiguillon, of the Commission Interministerielle de I'Aviation Civile. 

England: Honorable Winston Churchill, M. P., Secretary of State for War 
and Secretary of State for Air; Field Marshal Sir Douglas Haig, Commander-in- 
Chief of the British Army ; Admiral Sir David Beatty, R. N., Admiral of the 
Fleet; Major General Eight Hon. J. E. B, Seely, Under SecreUry of State for 
Air; Major General Hugh M. Trenehard, Chief of Air Staff, Royal Air Force; 
Major General E. L. Ellington, Director General, Supply and Research, Royal 
Air Force; Major General Sir Frederick H. Sykes, Controller General Civil Avia- 
tion, Royal Air Force; Sir W. A. Robinson, Secretary, Air Ministry; and Major 
General Sir W. S. Brancker, Royal Air Force, now with the Aircraft Manufac- 
turing Co., Ltd. 

Italt: G. Grassi, Chief of the Italian Aviation in Paris; Colonel Guidoni, 
Italian Foreign Aeronautical Mission; Admiral Orsini, Chief of Italian Naval 
Aviation ; Colonel Croceo, Chief of the Technical Bureau ; and Signor Conti, Secre- 
tary of State for Aviation. 

In alt countries vinited, and in the minds of all persons met in conference, ap- 
pears an extraordinary similarity in condition and in conclusions drawn from 
the experiences of the live difficult yeara of mistake and achievement in the 
prosecution of the war. Perhaps no stronger or more simple presentation of the 
regard in which the future of aviation is held in allied countries can be given 
than by quotation from two letters of M. Clemenceau, copies of which were ob- 
tained in France. The first is addressed to the President of the United States, 
urging upon him the immediate consideration of matters aeronautical and in 
connection with the Peace Conference. The second is addressed to the Presi- 
dent of the Republic of France, submitting the draft of a decree creating a sep- 
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arate department of Aeronautics placed traoBitoril; under the Minietrj of War 
— an intermediate step possible without legislation and looking to the early 
creation of an Independent Ministry of the Air: 



" February 16th, 191B. 

" The President of the Council, and 

" The President of the Interallied Peace Conference. 

" To the President of the Republic of the United States. 

"Interallied Aviation Committee: 

"Mr. President: 

" I have the honor to acknowledge the receipt of your answer of February 7th, 
to my letter of January 24th. I enclose herewith, copies of the letters which I 
have received from Lord Milner and 4rom Monsieur Orlando, as well as my 

" I am pleased to note that you agree in principle with my proposition to 
create an Aviation Committee for after the war. I take the liberty of insisting 
on the necessity of creating tiis Committee without delay, in order to be able to 
utilize it as an advisory organ for the Peace Conference. Indeed, the clauses 
for aerial protection seem to have at least an importance equal to the clauses for 
military and naval protection; and it is of the greatest interest to have a study 
made by competent personalities of the measures to take against the eventual 
constitution of a German military fleet. I cannot insist too strongly on the im- 
perious necessity of this study, on account of the {proximity of Germany to Lon- 
don, Brussels, Paris and Some. 

" Likewise, I adhere entirely to the British proposition which seems to me prac- 
tical and elTective, and I request you likewise to give it attention. In case it 
seems acceptable to you, I wish you would let me know if you could delegate 
two representatives to the next meeting of the new Interallied Committee, which 
will take place on Thursday, March 6th, at ten o'clock, at the Directory of 
Aeronautics, 260 Boulevard St. Germain, 

" Please accept, Mr. President, the assurance of my highest consideration, etc, 
(Signed) " Clembbceau." 



" Paris, June 6, 1910. 
" Mr. President ; 

" Aircraft has developed considerably during the war. It should at this time 
adapt itself to a no less important part in peace time. But because of the many 
initiatives which cooperate in its new use and development, the efforts and means 
are dispersed in various ministerial departments. 

" The future aviatic)n in France will only be assured by the coordination of 
all efforts and the unification of the general services. Alao, it will give the ad- 
vantage of better work from the personnel and credits which are actually effected 
to similar objects in different miniBtries. 
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" With this objeot in view, and according to the propoaitiona of sn interminis- 
terial conference whicli 1 am able to aasemble, I have the honor to submit for 
your signature, the following decrees creating an organ of general coordination 
of aviation. 

" This should not be contused with any of the particular aviations of the 
various ministerial departments. At its origin, it will Ije attached transitorily 
to the Ministry of War. 

" I am, Sir, yours respectfully, 

" Gbobgbs Clemenceati, 

" President of the Council, War Ministry." 

Even before the report of this Mission can be given consideration, a st«p simi- 
lar to that proposed by France will have been taken by Italy. Here, however, 
the Department of Aeronautics is being placed under the Ministry of Transpor- 
tation — a. make-shift arrangement frankly acknowledged transitory and im- 
mediately possible without the legislation needed to create the clearly foreseen 
ultimate — the Italian Ministry of Air. 

England more than two years ago began the coordination of her aircraft ac- 
tivities — an effort which has resulted in placing her well in the lead in prac- 
tically every phase of aerial development and which has resulted in bringing her 
months ago to the establishment of a Ministry of Air, co-equal with her Minis- 
tries of War and of the Navy. That the present Ministries both for war and for 
air are centered in the same individual has no signifieance other than that of 
momentary expediency. 

The whole trend of events touching the art of aeronautics in its broad relation 
to world progress, the experience in all Allied countries (including the United 
States) during the Ave years past, the frankly discussed future plans under 
present consideration in foreign quarters and the views everywhere encountered 
by us, leave your Mission impressed with these inescapable conclusions: 

1. That Italy, France and England realize fully the importance of aircraft in 
the military-naval and civil- commercial aspects and propose to encourage the 
general development of the art through Governmental aid to commercial industry. 

2. That Great Britain has come to consider the dominance of the air as at least 
of equal importance with that of the seas, and is frankly and avowedly planning 
a definite policy of aerial development to that end, 

3. That any future war will inevitably open with great aerial activity far in 
advance of contact either upon land or sea, and that victory cannot but incline 
to that belligerent able to first achieve and later maintain its supremacy in the 

4. That for economic reasons, no nation can hope in time of peace, to maintain 
air forces adequate to its defensive need except through the creation of a great 
reserve in personnel, material and producing industry through the encourage' 
ment of civil aeronautics. Commercial aviation and transportation development 
must be made to carry the Hnancia! load. 

6. That no sudden creation of aerial equipment to meet a national emergency 
already at hand is possible. It has been proven within the experience of every 
nation engaged in the war that two years or more of high pressure effort have 
been needed to achieve the quantity production of aircraft, aircraft engines, and 
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acMBBorf equipment. The training of personnel including engineering, produc- 
tion, inipection, maintenance and operating forcei — eovering some lifty distinct 
trades and some seyent;-five industries, has proved in itself a, stupendous task 
when undertaken upon the basis of the war emergency alone. 

S. That the rapid adaptation of aircraft to the commercial usee of peace is 
everywhere being studied and planned. I'nder the forced draft of war, this new- 
est and fastest agency of transportation has been brought to a high state of 
development. It must now be redesigned to meet the progressive demands of a 
civilization at peace. 

7, That because of its great speed and range of operation, oceans, states and 
even countries are being passed over with a greater facility than are townships 
and counties traversed bj the motor car. The need for international agreements 
governing the construction, operation and safety of aerial apparatus of all kinds 
in immediately before us. 

S, That for the first time in the world's history, the stage is set for a close 
international cooperation in the development of a great art at the very threshold 
of its era of commercial utility. Great Britain. France, Italy and Japan not 
only invite but urge the United States to share in this work. 

9. That just as we now have National, International and Interstate regula- 
tions, laws and agreements eovering rail and steamship travel and the safety 
and navigation of the seas, so must we have similar regulations governing air- 
craft and the uses of aerial navigation throughout the world. The International 
Committee sitting in Paris, under the Peace Conference, gives the first long step 
in this direction. 

10. That the need in each country for a single authoritative point of contact 
for the conduct of all International aviation affairs, legal, operational, technical 
and political, is imperative. Such agencies have already been set up in England, 
France and Italy. The United States has under the terms of the International 
Convention no option but to follow these leads. 

11. That in England, France and Italy sentiment is undoubtedly in favor of 
the centralization of aircraft development under one authoritative head. Dif- 
ference of opinion has been encountered only in the matter of Army and Navy 
personnel and in the question of the Independent Fighting Force. 

England holds the initiative and is building her Royal Air Force co-equal with 
the Army and Navy. France and Italy fallow England's lead but seem inclined 
to leave questions of operating personnel for the present to War and Navy 
Departments and to debate the need of an Independent Fighting Air Service. In 
all cases, forces operating in conjunction with Military and Naval units, func- 
tion under the Military or Naval High Commands. 

12. That among the many considerations of early moment requiring govern- 
mental direction may be mentioned the following: 

(a) Federal and International laws governing the use of air routes. 

(b) Federal and International control of pilota' licenses; examination and 
tests required, 

(a) Federal inspection of alt commercial aircraft for airworthiness, or suit- 
ability for service. 

(d Customs and other regulations for crossing State and National boundaries. 
(e) International standards for methods of communication and signaling. 
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(f) International Bta.ndaTil8 covering the marking or charting of air routes 
and of landing places for both day and night use. 

(g) International specifications and rules governing the construction, equip- 
ment and operation of standard airdomea, landing stations, signal towera and 
other aids to aerial navigation. 

(h) Port regulations and fees covering seaplanes. 

(i) Federal taxation of aircraft and license for its use. 

(j) Safety measures and devices; legislation forcing adoption. 

(k) Fire underwriter standards, regulations and safeguards; insurance of 
machines, of material and of persona in transit (property and life). 

(II The legal status of privately owned aircraft; the property rights of the 
air; liability for damage inflicted and incurred. 

(m) International standards and specilieations covering accepted practice in 
quality of materials, in factors of safety, and in methods of construction; an 
engineering literature of this new art must be created by International approval. 

(n) Maps and navigation charts of the United States and its territories. 

13. That we of today are conceivably no more qualified to judge as to the 
scale and development of the aircraft of ten years hence than were we of even 
five years ago able to foretell the achievements of today. We must bear in mind 
always that for every one mind focussed upon things aeronautical in this earlier 
period, some thousands of keen minds are now versed in the aircraft art. With 
proper Governmental encouragement, rapid progress seems inevitable. 

14. That the broadest consideration for the ultimate welfare of American avia- 
tion must be given in the constitution of any organization set up for the co- 
ordination and control of aeronautics within the United States. The preroga- 
tives and ambitions of Governmental departments and of individuals must be 
assayed at true value, 

15. That past experience and every economic consideration point to the vital 
need for the formulation by the United States, of a definite, comprehensive and 
continuing policy for the development of every phase of the aircraft art. Our 
Government is now faced with the task of nursing and actively encouraging a 
new transportation industry, whose healthy growth is vital to the future prog- 
ress and defense of the nation. 

Because of the tack of a definite, intelligent and sympathetic policy in our 
Governmental aircraft organization since the armistice, our American aeronauti- 
cal industry, built up at such great expense of money and of effort, is rapidly 
disappearing. No sensible business man is Justified in keeping money invested in 
the aircraft industry under the conditions which have maintained in the United 
States since November 11th. 

le. That the closest possible relations must continually exist between the air- 
craft agency of the Government and the production and commercial industry en- 
gaged in aircraft development. 

17. That the industries involved in the production and commercial use of 
aircraft must be given recognition and representation in connection with all 
national and international activities bearing upon the direction and control of 
aeronautics. 

In the foregoing brief presentation of its conclusions, your Mission has touched 
upon the aeronautical policies already in effect or under present discussion in 
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EogUnd, Prance and Italy. Great Britain's plan of organization certainly war- 
ranta our most careful consideration. Ita salient points are clearly set forth in 
the chart herewith attached. It is not argued that the British method is per- 
fect, but it can be stated without fear of contradiction in any quarter, that it 
stands today the most comprehensive governmental mechanism yet set up by any 
nation in the world for the encouragement, upbuilding, direction and control of 
its air reeources. This organization has been bom of five bitter years of trial, 
mistake, experience and pragresa. It is the product of the best brains in the 
British Empire focussed under the spur of national need and the demand of the 
British people. We in America may welt study it carefully. 

Your Jilission, in presenting ite recommendations, dcHires to emphasi/e the 
view everywhere encountered that the future of aerial navigation and of aerial 
, development generally, is in only a limited sense a function of military and 
naval establishments. The air is a medium for commerce and coftamunication 
and its direction to the peaceful uses of civilization must be unhampered by the 
necessarily restrictive views of these specialized departments. 

BeCOH M CK DATIO N S 

A. The concentration of tie Air activities of the United States, Civilian, Naval 
and Military, within the direction of a single Governmental agency, created for 
the purpose co-equal in importance and in representation with the Departments 
of the War, Navy and of Commerce. 

B. That the agency thus created be charged with full responsibility for plac- 
ing and maintaining our country in the front rank among nations, in the de- 
velopment and utilization of aircraft for the national security, and in the ad- 
vancement of the civil aerial transportation and communication arts. 

C. That this governmental organization be formed in general as follows; 
Ist. A civilian Secretary for Air. 

2nd. An assistant secretary, a civilian, responsible directly to the Secretary 

for Air, for the management and operation of the Department. 
3rd. Five or more Divisional heads acting as chief of the sub-departments of 
(a) Civil Aeronautics, (b) Military Aeronautics, (c) Naval Aero- 
nautics, (d) Supply and Research, (e) Finance, etc. 
4th. An Air Council, advisory in character, which shall be constituted by the 
Secretary of Air, including the Assistant Secretary of Air, the chiefs 
of the several sub-departments, and such other personnel aa may be 
deemed advisable. 
We desire especially to invite attention to the complexity and newness of the 
whole development of the aviation art, and to urge the broadest possible treat- 
ment of the subject during this formative period. We suggest that the lesser 
details of organization may well be left to the judgment and initiative of those 
called to assume the responsibility of directing thia work. We desire also, in 
this connection, to call attention to the aircraft interests of the Allied Govern- 
ments, and to emphasize the necessity for careful discrimination in the selection 
of men of industrial experience and broad vision. 

D. The establishment of Governmental institutions of education and training, 
including an air college, all open alike under pr6per restriction, to military, 
civilian and uaval personnel. 
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E, Sueh eurrieiila aud such arrangement of promotion in the National Air 
Service, and such assignment and pay as to insure to the young man an attractive 
career whether he elect to remain permanently in the " National Air Service '' or 
return to Army or Navy, or to civil life. 

F. The adoption of a, system whereby Army, Navy and civil personnel can be 
circulated in proper proportion through the National Air Service. This per- 
sonnel would, imless permanently assigned to Air work, be automatically re- 
turned to the Military and Naval sources, or to civil life as an Air Service re- 
serve after the educational and service periods in the National Air Service have 
expired. 

It is felt that such a circulating system is vital to the coordination and ulti- 
mate efficiency of the three services, and to the desired dissemination of a knowl- 
edge of and interest in the air among our people. The young officers of to-day 
will command the military and naval forces of to-morrow, and will carry with 
them into the highest ranks an intimate knowledge of aircraft, and of the 
strategy of its varied uses, in connection with operations on land or sea. The 
direction of civilian and commercial activities of all kinds will be made possible, 
and the closeat contact and cooperation between the Government and the aero- 
nautical industries assured. 

All internationaT relations touching aerial matters fall naturally within the 
jurisdiction of the Secretary for Air. 

All responsibility for the supply of aircraft material and equipment of all 
kinds, and for the training of personnel for all branches of the service, is. in ac- 
cordance with these recommendations of your Mission, placed with the Secretary 
for Air. As some twenty-seven thousand items are involved in the equipment 
and maintenance of each Air Squadron on active duty, the need for a single re- 
sponsible direction seems undebatable. 

Upon the plan of organization here recommended, all squadrons and all equip- 
ment assigned by the National Air Service to meet the stated requirements of the 
Military and Naval establish men ts, pass automatically under Army and Navy 
command. Under National Air Senice operational direction, remain only those 
independent projects unrelated to the activities of the Military and Naval fighting 
fronts and such personnel and equipment as forms a surplus to the needs of the 
sea and land lighting arms. 

The question of governmental organization for the development and utilization 
of our country's air resources hait been given consideration by your Mission, 
seemingly from every angle. The recommendations made are general. No re- 
port could be made effective, if burdened with the mass of details involved in the 
setting up of any governmental mechanism such as proposed. 

There has been and will continue to be advanced many objectionx to the es- 
tablishment of a Department of the Air. We believe none of them prove insur- 
mountable. We believe the advantage gained to be such as to entirely over- 
shadow any temporary difficulties. 

Always in the past, in war by land or by bch, and in the transportation ac- 
tivities of peace, we have thought in two dimensions only. We must now re- 
adjust our minds to think for all future time in three. 

When this Mission left the United States in May. its members thought the 
Atlantic Ocean might be crossed before January 1, 1920. Within three months 



,d.yGoogIe 



110 AiBcaAiT Teah Book 

of our absence, four aucceBeful croeeinge have been made and without the Iobb of a 
single life. 

There must be no over-optimiflm. There are je&Ta of development and experi- 
mentation aliead. As in the case of all the other great agencies of civilization, 
the commercial and financialtj* profitable use will come slowly. But here the 
immediate welfare and safety of our nation is involved and an intelligent and 
eHicient direction of our aeronautical affairs will be demanded by the American 
people. American genius has given to the world the airplane, a new instrument 
of commerce and of war. But America has left its development to other nations, 
and too late, realized the mistake of this neglect. She hae paid the price! 
America now again has the opportunity, if not to lead, at least to take her place 
in the front rank and to gain to herself the full benelit which will surely accrue 
from an active and sincere cooperation in the engineering activities, and in tlie 
scientific and commercial aircraft developments of those nations associated with 
us in the war. 

But this will be impassible, in the future as in the past, if our aircraft ac- 
tivities remain dispersed among the several governmental departments and im- 
possible of coordination for decisive action. 

Upon the breadth of view and the vision of those in control of America's poli- 
cies, depends our future as an air power. 



With reference to the commercial development of aviation your Mission makes 
its recommendation based upon the fallowing conclusions which have been formed, 
first, through knowledge of conditions existing at present in America, and sec- 
ond, the knowledge gained by its investigations abroad. 

The investigations in England included visits to a number of factories, air' 
dromes and other points of particular interest, and interviews with the following 
gentlemen : 

England: Major General Hugh M. Trenchard, K. C. B., D. S. C, Chief of staff, 
Air Ministry; Major General Sir Frederick H. Sykes, K. C. B., C. M. G., Con- 
troller General, Civil Aviation; Major General E. L. Ellington, C. B., C. M. G,, 
C. B. E,, Director General Supply and Research; General Huggins; Douglas 
Vickers, Vickers Co. Ltd.; Capt. P. D. Ackland, Vickers Co., Ltd.; Sir Percy 
Gerouard, Armstrong, Whitworth & Co.; Sir Samuel Waring, of Waring & 
Gillow, who is also interested in five other aeronautical companies in England; 
Holt Thomas, Aircraft Manufacturing Company; General Sir W. S. Brancker, K. 
C. B., D. F. C, Aircraft Manufacturing Co.; White Smith, British and Colonial 
Airplane Co. ; J. A. Taylor, Cosmos Engineering Co. ; Fadden. Cosmos Engineer- 
ing Co.; Handley-Page, Handley-Page Co., Ltd.; Graham White, Graham Whit* 
Co.; C. V. Allen, Secretary of the Society of British Aircraft Constructions; and 
Leslie P. Langton, Black and Manson Insurance Underwriters, who have spe- 
cialiised in aircraft insurance. 

Members of the Mission also visited the airship factory of Armstrong, Whit- 
worth & Co., located at Selby, and the dirigible airdrome of the British Navy. 
located at Pulham, where they examined the R 33, which is a replica of the R 34, 
and several smaller airships. 
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The Miasion's investigation in France included viiite to a number of French 
factories and flying llelda, and intervieiva with the following gentlemen: 

France: GiSneral M. Duval, Directeur du Service Aeronautique ; Senateur 
Gaston Minier, Chef du Comity Aeronautique au Senat; Pierre Etienne Flandin, 
Depute, formerly Chef de I'Organe Interalli^ de I'Aeronautique ; Commandant 
d'Aiguillon of the Commission IntenniniBtriclle de I'Aviation Civile; Com- 
mandant de St. Quentin, Chef du Service de Fabrication de I'Aviation ; Louis 
Bregnet, of the Breguet Company and Compagnie des Measageriea Aeriennes; 
Bleriot, of the Bleriot Company; Maurice Leblanc, Elerlot Spad Company; 
Kaherer, Soci^t^ Astru; Bazaine, Soci^£ Nieuport; Maurice Farman, of the 
M. and H. Farman Company; Granet, Secr^tairp du Chambre Syndicate de I'ln- 
dustrie Aeronautique; Esnault-Pelleterie, President du Chambre Syndicale de 
rindustrie Aeronautique; Lieut, R#n4 Fonek, premier French ace; Maurice de 
St. Blanchard, Secretary of the Aero Club de France; and Comte de Libersee, 
former pilot and at present much interested in the development of civil aero- 
nautics in France. 

Among the factories visited were: Morane-Saulnier, Breguet, Bleriot, Far- 
man, Hi spano- Suiza and Renault, all of which are engaged In the manufacture 
of airplanes and motors. 

The investigation in Italy included interviews by representatives of the Mia- 
sion with the following gentlemen : 

Italy: G. Grasai, Deputy, ex-Chief of the Italian Aeronautical Mission In 
France; Colonel Guidoni, Italian Foreign Aeronautical Mission; Admiral Orsini, 
Commander of Italian Aviation; Captain Bursaglia, Chief of Staff to the Min- 
ister of Marine; Peroni, Director of the Ansaldo Co.; Casatti, of the Caproni 
Co.; and Buzio, of the Macchi Co. 

Representatives of the Mission also visited the following factories in Italy, all 
of which are engaged in the manufacture of airplanes, balloons and motors: 
Pomilio Co., Ansaldo Co., at Torino; Caproni Co., at Milan; Isotta Francbini, 
which was shut down due to a strike. 

1. One of the most important problems to be considered in the rehabilitation 
of the world's commerce, following the close of the war, is the development of 
aerial transportation for commercial purposes. Its one invaluable service, and 
that in which it surpasses all other means of transportation, is speed, that time- 
saving element which the world has always striven for, and for which America, 
with its great distances, has such serious need. Reliability, safety, economy, and 
those other qualities of transportation service which are of value, will steadily im- 
prove as the use of aircraft increases and experience accumulates. 

2. It is as impossible to forecast the future of this new medium of transpor- 
tation as it would have been to describe the speed, comfort and safety of the 
modern steamship at the time the first steamship crossed the Atlantic. It is 
safe to say, however, that in time it will become one of the great transportation 
mediums of the world and will continue to offer the fastest and most direct 
mesne of transportation for persona, mail, and light freight, known to civiliza- 
tion. Its development is limited only by the perfection of the mechanical 
devices used, with which we are constantly becoming more familiar, and by the 
estent of our knowledge of the atmosphere which is becoming more thoroughly 
underetood each year. 
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i. It m Hiiall; d\ftirn\,x tn A/^trmia^ iti« ff«nj vrtb «^i-'k iM* ^*#li>pB^ 
■ iJI taa* ^.im-. In lart, tKu will he Artrtinimii Ure^lj br tW aftpartaaitieg 
«(t'>»A-i* fyj »»(.l'.j tlk»- Irraina i^ the Migi>v*T anrf ihe Micsti^ oa ihe preb- 
Itwu int'Atttt. *hi/-h rn turn ailE hr- rxalrollml )n tii« fiBax^ul r*^oar«s anul- 
alitn It/f unrii wi/rk. (t ■■ llvn^ht bv ifiDi* vrll infirmfd aotborilic^ Ihat th» 
■Mnt Km "T Imi ;•>» will M« thin new ■lulD'ftrT throu^li iU iaitial rtages. aad 
MtaMiahM) <in a vlf-*upp>yrtin(c haul*, prvTuliD^ it u «i«oiira^nl at this time- 
>liln|iiitt* aiij/pfirt rsnivit h« expn-trd from prJTate tnt>Tpri»e aloee, and if bo 
imUiiUi aiA in l^**v, tm yran will jB-ohablr *m this indaatry in Amoie* still 
M-rnuuUnK Uir a UnAhiAA, and far behind iU EBTopan tcmpetitora who will 
ti«*}*K dwlntantfal aid <A nunj kinda- 

4, fUMiiry had alwnrn repi^udlj that no nation can afford to Delect the 
hlfthfat (HumihUf develiignnent of ita tranaportation mediunw r^ardleee of th« 
iifrpiiTUinitiMi eiiating for iauttediat« profit to the private oiterpriae concerned. 
Thia ia partitnilarly true of aerial tranaportation, which is not local in its na- 
titra, liiit wlilch la ewientiallf of a national and intematioaal character, due 
Ui Iha itrtMt dUtancim covered, and to the apeed with which it links together far 
(llatant polntii, Thl* principle has been so clearly underslood that an Intema- 
tlimal agrcflninit ha* lieen etitablinhed between the Allies and their associates, by 
whinh Inti-mational flight of aircraft has been provided for in a far-sighted 
manner, thu* making immediately possible the flight of private craft from 
unit country to another on a baiiia as clearly defined by law as that governing 
thir moVfTDitnt of ■ti'amahipt, except, of course, that the practice of ages of ship 
travnl ia mlaxinK In the caae of aircraft. 

A. 'Ilin diivplo|iment of aviation is progressing so rapidly at this time that 
It in itinli'ult uvi<n for thoHC in close touch with It to keep up with ita progress. 
Diirliiu thii pant two months the Atlantic has been crossed four times by air- 
(irnfli llrat, by a nvaplane of the American Navy, second, hy on airplane of 
(Iriiat llrltaln, and finally, hy an airship of Great Britain which has twice 
d><iiioiiKt ruled Ita aldllty to fly between England and America. All of this has 
limiii ni'i-oiiipllHlit'd without the loss of a aingie life. Airships are now building 
III Kiiiiluml which will U< able to carry from five to ten tons of mail, in addition 
til Ihx iii'i'i'iiKury fiml and crew, and cross the Atlantic from London to New York, 
hi iHii-lialf Ihii time made by the fastest steamships. WTio can say auch trans- 
IKirtntloii fncllltlcn will not greatly serve civilization, and be of immeaaurable 
valiiii III our own country If properly developed and used. 

(I. Alri'udy Ilium of aerial transportation are being used in England and France 
In n iiiiihII way for lommercial purposes, but the distances in theae countries 
«r.- Ml aluii't that relatively little advantage can be gained, so such ventures will 
ilpveloji nlowlj', A daily service from London to Paris has been in operation 
(i>r voiiio limp, and promises to be quite serviceable as soon as it can be re- 
lltivwi of lU war time military supervision. Other lines now in operation are 
from I'ariii to IJIle and Brussels and from Paris to various points in Alsace 
Lurmiiit' ami (iernmn iHiiipied territory. Among other plans English private 
liilerestii aif projei-tlDX airplane lines from Cairo to the Cape and Cairo to 
IlKiiilm.v, and Kreiuh interesU are planning to run a line to Algeria and Morocco. 
'I'lieie liue" will oarrj' mail, passenjters, and express, and it is expected that they 
will uiateiiwlly vhurten the time between European centers and their far distant 
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terminals. The United States Post Office Department has carried mail by air- 
plane from New York to Washington for over a year with a record of nearly 
one hundred per cent, delivery at each end every day. It \b now inaugurating 
a line from New York to Chicago which will ahorten the mail time between these 
two points to about one-half. It is also projecting a two-day service from New 
York to San Francisco. England ii already desirous of organizing with the 
United States a t ran e- Atlantic airship line for mail service which would give a 
five-day mail service from London to Sun Francisco. Such a service is entirely 
possible at' this time, and its inauguration depends only upon adequate en- 
couragement and financial support. 

7. The risks involved in these ventures, due to unknown conditions of the 
atmosphere, imperfections of equipment, etc.,- are. still ao great as to make 
them impracticable from the point of view of private enterprise, undertaken for 
a profit. If left entirely to such private enterprise, aerial transportation will 
develop slowly and with many losses and backward steps, as did the steamship, 
the railroad, and the automobile, each of which, however, has ultimately become 
a vital factor in our civilization. 

8. One of the striking features of our investigation in Europe was the unani- 
mous belief that the nse of aircraft in warfare and for national defense would 
continue to increase and that in the next war, whenever it might come, aircraft 
would be a far more vital factor even than it has been in this war. One of 
the greatest military authorities in Europe stated that in bis opinion the first 
battle of the next great war would be in the air, and would very nearly decide 
which side would win, in that the side winning in the air would immediately 
have access to all of its enemy's sources of supply and production, and would 
quickly cripple them by air raids upon an enormous scale. The opinion was 
everywhere expressed that the development of aircraft for purposes of national 
defense must continue and that sufficient flying and production facilities and 
personnel must be maintained at all times to insure an adequate supply in 
case of need. Due to the complicated and delicate nature of such equipment, 
to its rapid depreciation in use, and to its constant obsolescence, the expense 
involved in such a program would be very great, in fact almost prohibitive in 
peace times. 

9. The existence of an aerial transportation industry with a great commer- 
cial air fleet and of a strong production industry would greatly decrease the 
need for strictly military equipment and resources in that practically all of the 
aircraft and landing fleld facilities and personnel, and the manufacturing and 
maintenance facilities and personnel employed by such commercial activities, 
would be available as a reserve in time of war. It is evident, therefore, that 
the moat economical way to develop a strong air service for national defense 
is to encourage by every means possible the use of aircraft for commercial 
purposes, and thereby build up a commercial fleet at relatively small expense 
to the government, which would effectively supplement its strictly military 
equipment, in time of need. America's experience during the war has proven con- 
clusively that aircraft facilities and personnel, and particularly production 
facilities and technical personnel, cannot be obtained upon short notice, but only 
by long and continued experience and at great expense. 

10. America's production industr; reached large proportions during the war. 
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but Bince the signing of the armistice it lias ehrunkeu to a very Bmall Tolume. 
Unless immediate attention is given to its coDservation, it will practically die- 
appear, and a considerable portion of the great sums expended in its develop- 
ment will have been spent fruitlessly. This industry does not require a large 
valume of business to keep it alive and healthy, but it does require a steady 
and dependable demand, otherwise private capital and enterprise will not long 
remain interested. 

RlCOUUINDATIONB 

Upon the basis of these conclusions, we offer the following plan for stimulating 
the development of commercial aviation as an aid to national defense, and as a 
response to the demand that is already developing for improved commercial 
transportation through the use of aircraft. 

A. The Civil Aviation Division of tlie National Air Service should establish 
with the advice of the Army and Navy, and the Division of Military and Naval 
AeronautlcS) a series of flying routes throughout the. United States and its pos- 
sessions and to contiguous foreign countries, which will bd of military and com- 
mercial value. It should also prepare and publish maps and descriptions of each 
of these routes, suitable for the use of fliers. 

B. There should be provided at national expense certain flying fields in 
strategic locations, and suitable for military purposes, and encouragement should 
be given to the various States and Municipalities to provide flying fields upon 
all flying routes, at points found desirable, thus eliminating the necessity for 
private ownership of flying flelds except for strictly private use. Hangars should 
be provided at each flying fleld by the governmental authority owning the field 
(that is. Federal, State or Municipal), or where such fields are used constantly 
by private interests, they should be permitted to provide their own hangars im- 
mediately adjacent to and opening upon such flying fields. 

The operation and use of such flying fields should be controlled by federal 
law, so as to obtain uniformity throughout the nation and conformity with 
international regulations. 

C. All flying routes and flying flelds should be equipped at national expense 
with signalling and communication systems, including wireless telegraphy, wire- 
less telephony, and searchlights, to thoroughly safeguard and guide aircraft in 
flight. The Government's attitude in this matter should be the same as that 
maintained toward shipping in its lighthouse and coast patrol service. The 
operation of signalling and communication equipment should be controlled by 
federal law for the reasons indicated under item " B." 

D. A meteorological service should be developed to provide fliers and other 
aviation interests with accurate weather reports and other atmospheric data 
necessary to govern their activities intelligently. The value of this service to 
commercial aviation cannot be overestimated as it will go far toward establish- 
ing reliability and safety of service, just as weather re|)orts are of immeasur- 
able value to ocean and lake transportation. 

E. Training facilities should be provided at various localities throughout the 
country, either at Government expense, or by private enterprise under Govern- 
ment regulation with guarantees from the Government of a sufficient number 
of students to cover expenses. Such guarantees could be given by the Govern- 
ment without undue expense it it used such schools for the preliminary training 
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of it« militaTf perBonnel. Such a plan would encourage private enterpriBe 
to provide facilities for the training of the personnel needed for commercial 
requirements, which personnel in turn should become a permanent reserve for 
military requirements in time of need. ITjere should be established at least 
one school for the teaching of aerodynamics and other 'branches of the science 
of ^ronautics as recommended under the heading " Organization." Encourage- 
ment should be offered to universities throughout the country to establish de- 
partments of aeronautical science. 

F. The Ghivemment should encourage the development of new design and aero- 
nautical technique for commercial purposes along the lines recommended under 
tlie heading " Technical Development." 

G. The Department of Aeronautics should maintain the closest passible rela- 
tions with all civilized nations in determining and applying the rules and regu- 
lations which will govern the international use of aircraft, and there should lie 
developed as rapidly as is consistent with proper consideration, a body of Federal 
law governing the use and airworthiness of aircraft for commercial purposes, 
which wilt safe-guard lite and. property, and promote the commercial usage of 
aerial transportation. In order that commercial aviation may be helped and 
not hindered by such legal restrictions, it is of vital importance that aerial 
transportation be recognized at once as an element of interstate commerce and 
be made subject to one body of Federal law applying uniformly throughout all 
of the United States. It will thereby avoid the complications of individual state 
control which have proven to be such a handicap to railroad and automobile 
operation. 

H, Insurance of aircraft and its personnel against all kinds of hazards and 
risks involved should be encouraged in every way. The cost of such insurance 
should be kept as low as is consistent with the rislis involved. 

I. Encouragement should be given to the organization of private enterprises 
for carrying on aerial transportation. This encouragement might well ije in the 
form of payment for the carrying of mail and exprpssage, and of guarantees as 
to the volume of such business. Compensation might be paid to such enter- 
prises for keeping their facilities available for use in time of war. Guarantees 
of this kind coupled with opportunity to insure against loss by accident should 
make privately operated transportation lines a commercial possibility, but if it is 
found that private enterprise does not respond to such encouragement, then 
the Government should undertake certain transportation ventures on its own ac- 
count and should continue to operate such lines until they are proven commer- 
cially successful. Ultimately they should be sold to private enterprises on such 
terms as would permit of successful operation, as it is not believed that com- 
mercial aviation will ever be successfully developed entirely under Government 
control. 

J. The remaining aircraft production industry should be conserved and kept 
in a healthy condition by a well delined and continuing program of production 
for military purposes, over a period of years. This policy should be continued 
until the commercial demand is adequate to support an industry of sufficient 
proportions to form an effective nucleus upon which can be built a war-time 
production in case of need. 
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III. TECHNICAL DEVELOPMENT 

With reference to technical development, your Mission in submitting its recom- 
mendfttions baaea the following conclusions on n knowledge of conditions existing 
in the United States and upon extensive investigations conducted abroad: 

(1) (a) The Mission visited plants making or experimenting in materials as 
follows: 

France: Breguet, Farman, S. P. A. D., Bleriot, H i spa na- Suiza, Morane- 
Saulnier, Renault, and Nieuport. 

Italy: Ansaldo, Macchi, Caproni, Pomitio, Isotta (plant closed by strike), 
and F. I. A. T. 

England: Handlcy-Pa)^, Tt. A. T., Rolls Ro;ce, PhoneniK Dynamo, Bristui, 
Vickers-Vimy, Cosmos, Supwith, (5 rah ame- White, A. B. C., and Armstrong- 
Whit worth. 

(b) The Mission has visited laboratory and experimental shops as follows: 
Institute Sperimcntale Aeronautieo, Itome; Eiffel Laboratories, Paris; R. A. 
Factory, Farnborough, England; Isle of Grain Naval Experimental !^tatio^, Eng- 
land; Pullman Dirigible Station, England; Aeroplane Station, ContocelH, Italy, 
and Dirigible Station. Craspiann, Italy. 

(c) The Mission has interviewed the following governmental official and indus- 
trial officers upon the subject of the proper organization, scope and equipment 
of the Technical Division : 

England: General E. L. Ellington, Head of Department of Design, London, 
Royal Air Force; Sir Percy Herouard, Managing Director, Armstrong- Whit worth 
Co., 8 George St., Westminster, London; General Graves, R. A. F. Representative 
with British Peace Commission, Paris; General Brooke -Popham, Director of Re- 
search, London; Holt Thomas, London; Douglass Vickers, Vickers Ltd., London; 
Grahame-White, Grahame- White Aircraft Co., London; and Sir Samuel Waring, 
London. 

France: Major d'Aiguillon, Interministerielle de I'Aviation Civile, Paris; 
Louis Breguet, Manufacturer, Breguet et Cie, Cie des Messageries Aeriennes, 
Paris; Caei]uot, Former Chief Technical Section, Department Military Aeronau- 
tics,. Paris; Colonel Dorand, Department Military Aeronautics, Paris; General 
Duval, Director Military Aeronautics, Paris; Jacques Louis Dumesnil, Deputy, 
Former Under-Secretary French Aeronautics; Captain de I'Estrade, Technical 
Service, French Military Aeronautics; Pierre Etienne Ftandln, Deputy, Former 
Chief Inter-Allied Organization of French Aeronautics, Paris; Messaguer, Head 
of Hispana-Suiua Co., Paris; Maurice de Saint Blanchard, Secy-, Aero Club de 
France, and Daniel Vincent, Deputy Director, Former Under-Secretary ol Avia- 

Italy; Commander Caldara, Head of Aviation, Technical Section, Rome; 
Casati, Designer, Caproni Co., Milan ; Lieutenant- Colonel Ferduzio, Designer of 
S. V. A., Rome Aeronautics, Rome; Colonel Croceo. Director of Institute Speri- 
mcntale; Colonel Guidoni, Italian Aeronautical Mission; and Admiral Oreini, 
Minister of Italian Aviation, Rome. 

2. The form of technical organization and control recommended by your Mission 
diHers materially from the controlling organizations in Italy, France or England. 
Inasmuch as. for some time at least, military, naval and departmental flying 
seems likely to lead in the development of the art, your Mission desires to lay 



,d.yGoogIe 



Report of American Aviation' Mission 117 

emphasis upon the necesBity of having these departments etrongly reprsBented in 
the operations of the Technical Division so thnt thpy shall be materially helped 
and not hindered in their research, experiment and development. To the same 
end, we are ot the opinion that lighter-than-air, which in Kngland at the present 
time is independent, can be best served by making it a strong Bub-division of the 
Technical Division. In both England and France, due to the oloBenesa of the war, 
the Technical Division is at present dominated by military personnel, but the 
opinion is unanimous that, as time goes on, civil personnel will supersede, military 
in this division. General Ellington, fCngiand, expressed this opinion flatly and 
General Brooke- Poph am. Director of Researoh, England, holds the same belief. 
In the Hoyal Aircraft Factory, at Farnborough, civilian requirements are 
Already overtaking military and naval. It has therefore been deemed wise to take 
the ultimate step at the outset in America, and a civilian head, of the type now 
earnestly sought- in France and England, is recommended for America. 

3. In equipment and personnel, England and France and Italy are maintaining 
their nar strength in the Technical Division. At Farnborough, we found a 
complete experimental plant, employing about 3,0(KI men and women, and carry- 
ing on actively nearly every line of research, experiment and development in 
motors, planes and accessories. More than a score of planes, rigged nith ap- 
paratus for aerodynamic experiment, were in the hangars and in the field. Physi- 
cal and chemical laboratories seemed busy and fully-manned. Estimating the 
lighter-than-air and the naval experimental and research personnel, it seems prob- 
able that the plant and the personnel engaged in the division in England is 
nearly, if not quite, equal to the entire trade in America at the present time. 
Obviously, this branch of aeronautics lies at the very foundation of the future, 
both military and civil, and to fail to bring it up to the standard of the world 
cannot help but mean dependence and mediocrity, or worse, in aeronautics in 
America. 

4. The inclusion of such topics as armament (Ordnance), wireless (Signal 
Corps), instruments (Admiralty), photography (Signal" Corps), design and 
bombs (Ordnance), etc., has been found necessary in all countries. In reality, 
the design and supply of such appurtenances is left to the departments or bureaus 
specializing in them, but research and experiment and development, in methods of 
installation and use is essentially a function of the Air Service Technical Division, 
and must be carried on by this Division, both in the laboratory, on the factory 
floor, and especially in the air, in the tank and on the Reld. 

fi. In all the European countries visited, we found that access to and use of 
the Government owned facilities for development is established. The basis of such 
use varies, and can be adapted to the circumstances. In all countries, however, 
the principle is the same, namely, that private interests must obtain access to 
Government facilities, through the officers of the Division, so that new inventions, 
etc., shall pass the scrutiny and criticism of the Division heads before going into 
actual experimentation. In England, an attempt has been made to furnish 
facilities at cost, but to save overhead, a schedule of flat prices is being worked 

6. In England and France, the question whether or not to design complete 
motors and machines no longer exists. France was forced to design airplanes in 
10l«, due to the failure of her private firms to meet the crisis created by the 
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Fokker; but the immediate result appears to hftve been a quick return to tbe 
safer measures (or encouraging the private designers to design and build, under 
the direction and assistance of the State. In England, the complete design of 
airplanes ceased with the S. E. 5; and both government officials and industrial 
officers offered ample testimony that the making ot complete designs was a 
mistake and would not be repeated, due to its effect upon the private design de- 
partments. Without exception the manufacturers appear to take the view that 
it would l>e idle to compete by private efforts, if one division of the Government 
was designing and another division buying, as the Government would inevitably 
favor its own designers, even though not quite so good. The result of such a 
policy, therefore, would be to limit tlie numl>er of sources from which useful 
designs can be obtained, and also to lower the standard of personnel in the 
design departments of private firms. 

7. In 1918, Sir Arthur Duckham, then Director of Aircraft Supply tor Eng- 
land, said: 

" As we all know, changes in design, unless they are actually for new types, 
may be absolutely against production; most of our delays in production in this 
country and in the countries other than ours, have been due to the effort to 
obtain too great perfection at too early a time." 

Having this in mind, and having in mind also the disastrous effects upon pro- 
duction of similar causes in the United States, your Mission asked explicit ques- 
tions concerning the plan used by the Technical Division in England to minimize 
the result of such changes. The method is outlined as follows: 

"All changes made necessary by the fact that a machine or motor is dangerous 
to the flier or to the public are classed as Number 1. These are imperative, and 
are ordered by the Director of Design, without delay. No machine is allowed ■ 
to be accepted or flown without such changes having been made. 

" Important changes involving improvement in performance, etc., are classed as 
Number II. Such changes are made by order of the Modification Board described 
below, and became effective only at such time as not to interfere unduly with 
production. 

" Improvements and additions, not vital but often valuable, are classed as 
Number III. They are made when eonv«iient, both to Government and to Con- 
tractor, and are not allowed to interfere with production or greatly increase 

A Modification Board shall pass on changes and classify them. This board 
consists of five members, one from the Technical Division, one from Production, 
one from Operations, one from Finance and one from Supply. In the case of 
Number 1 changes, the Director merely reports that such and such changes have 
been ordered. AH other changes are ordered by tbe Modification Board at regular 
meetings. 

Your Mission is of the opinion that the establishment of some such uniform 
practice, covering not only such changes but also the method of paying for them, 
is essential to production; and should be a responsibility of the Technical 
Division. 

Recomhkndations 

{a} That all technical functions of the Government in respect to aeronautics 
be centralized In a single Technical Division which shall perform the work for 
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the Army, Navy and Civil aviation; and which shall be headed by preferably a 
civilian of wide executive experience. Such a division should include as AsBistants 
to Uie Director, experienced representatives of Army, Navy and other government 
departments interested in aviation, who shall he nominated by the departments 
and shall act as advisora upon the special needs of the Service they represent. 

(b) That steps be taken forthwith to secure for the United States, the most 
advanced equipment for research, experimental and development work and for the 
testing of motors, planes, balloons, etc, for the testing of materials; for the 
examination and testing of aeronautical appliances, including armament and 
instruments; and that such an organization shall be established as shall assure 
at all times that the research, experimental and development activities of the 
Government shall be second to none, 

(c) That the research, experimental and development facilities and equipment 
now used in aviation by the Army, Navy and other Government departments be 
inventoried immediately and put, as far as practicable, under the control of the 
Technical Division, retaining such of same as may seem suitable and bringing 
them under a central control to make a complete and efficient equipment, and 
discarding such of them as unnecassarily duplicate others or are out of date. In 
making this change, great care should be exercised to guard against measures 
which might tend to interfere with suggestions for improvements and advances 
in aviation, material and methods, coming from the operating aviation branches 
of the Army, Navy and Postal Departments. Experience has proved that the 
initiative in the advance of motors, planes and accessories often comes from 
practical experience in the flying field, rather than from the scientific department 
of aeronautics. The Technical Division will, in cooperation with the operating 
forces, study, work out and apply all such suggestions. Care should be taken 
also to avoid duplicating facilities already in existence, such as water tanks, 
armament testing grounds and many other items operated by existing depart- 
ments. Arrangements should be made whereby the existing plants of this sort 
can be used, on a proper payment basis, by the Technical Division. 

(d) That extreme care be taken in such a process of adjustment to provide 
ample means whereby the special technical needs of the (a) Army, (b) Navy and 
(c) civilian flying shull receive attention. Means should also be provided whereby 
military and naval experiments of a secret nature can be carried forward. 

(e) That the organization of the Technical Division cover by means of adequate 
personnel and equipment, all branches of aeronautical research, experiment and 
development, including the application and aerial use of instruments, armaments 
and munitions, wireless telephone and telegraph, irambs and Attinga, sights, lire 
fighting apparatus, parachutes, air bags and other safety devices, motor appliances 
for air service, propellers and photography. 

(f) That all the technical facilities of the Technical Division for aviation, 
whether now existent or to be created, shall be available to private inventors and 
designers, upon proper and reasonable terms. 

(g) That in view of the experience of England and France, it is dangerous to 
allow the Technical Division to operate under normal or war conditions a depart- 
ment of complete design in heavier-than-air machines or in motors, as such compe- 
tition results immediately in stopping private departments of design. The Tech- 
nical Division, therefore, should be a critic of, and supplementary to, private 
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deBJgn, rather than aim at design on its own account. The policy of the Tedini- 
cal DiviBJon abould be to maintain and encourage a considerable number of well- 
manned and well-equipped private design plants and to cooperate with these plants 
in all undertakings thftt meet with the approval of the Technical Division, and 
to place orders with these plants, at fair prices, for design and for experimental 
construction of motors, planes and appliances. Competition of the government 
with the industry should be avoided; thfi only allowable exception being cases 
where, either on account of expense or for other cause, the Technical Division 
cannot obtain needed material or design from existing sources. 

(b) That careful thought shall be given to the establishment of competition in 
motor, plane, balloons and accessory design, and encouragement be offered in 
every reasonable way to the promotion of competitive events and the establish- 
ment of standard records. 

(i) That the Technical Division shall publish regularly and under competent 
management all the technical facts and data developed by the DiviKion that may 
be helpful to the industry, reserving at the same time to itself the right to 
preserve secrecy In alt matters that are deemed to be in the nature of Naval or 
Military secrets. 

(j) That such a Technical Division shall maintain at all times, as close touch 
as possible with the development abroad and shall maintain representatives in 
Europe charged with the duty of liaison between the American and European 
technical organizations. 

(k) That a definite method of payment for independent design, experimental 
production, changes in design, alterations and adjustments be worked out by the 
Ctovernment as quickly as possible, to the end that the design and improvement 
of motors, planes, balloons and appliances may be stimulated and not stifled. 

(1) That the Technical Division shall include an Inspection and Testing De- 
partment, which shall carry on all inspections and tests of experimental construc- 
tion and revision, and which shall issue certificates of air-worthiness for all 
machines for private and commercial use, and shall, from time to time, inspect 
all machines and appliances, including landing fields, signals, etc., used by public. 
In cooperation with the Civilian Division, this department shall have power to 
limit and control all types of air machines used in commerce, and to test such 
machines before they become production models. This department should have 
power to examine the inspection methods of all private concerns building air- 
craft, and to pass upon the quality of such methods from time to time. 

(m) That close cooperation be maintained at all times with the purely techni* 
cal aeronautical bodies, and also with the industrial bodies engaged in aero- 
nautics, so that standardization of materials and practices may he carried forward 
as rapidly as can be done without hindering the development of the art or 
entailing undue losses upon the trade. 

Respectfully submitted, 

(Signed) BE.Ma>icT Cbowell, 

The Assistant Secretary of War. 
(Signed) Howaro E. Coffin, 
Member of Council of National ^Defense. 
(Signed) He.nry C. Mustis,i 

Captain, U. S. Navy. 
IXote: Subject to MemorBodB 1 and 2, Julj^ 19, 1019, 
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(Signed) Halset Dunwoodt, 

Colonel, Air Service, U. S. A. 
Aaeistant Chief, Air Service, A. E. F. 
(Signed James A. Blair, Jb., 
Lieutenant-Colonel, General Staff, U. S. A. 

(Signed) Gboboe H. Houston, 
President, Wright-Martin Aeroplane Corp. 
(Signed) C. M. Ketb, 
Vice-Preaident, Curtias Aeroplane & Motor Corp. 

(Signed) S. S. Bradley, 
General Manager, Manufacturers' Aircraft Aasn. 



Subject. Report of the Organization Committee, American Aviation Mission. 

1. I eoncur with the report of the Organization Committee of the American 

Aviation Mission, to which I have affixed my signature, with the foUowing 



(a) Provided that the personnel employed in Naval Aviation operations shall 
be composed exclusively of officers and enlisted men of the Navy, Marine Corps, 
Naval Aviation Reserve, and where required for shore establishments, of civilians 
under the employ of the Navy. 

(b) Provided that all advanced training of Naval Aviation personnel excepting 
advanced aviation engineering courses, shall he under the direct control and 
supervision of the Navy. 

(e) Provided that when oflicera and enlisted men of the Navy, Marine Corps 
or Naval Aviation Reserve are detailed for duty with the proposed Air Depart- 
ment, they shall retain their naval or Marine Corps rank and ratings. 

(d) Provided that administration and operation of all Naval Aviation forces 
shall be under the direct control of the Navy. 

(e) It is recommended that the question of including in the proposed Air 
Department an offensive Air Force independent o! the Army and Navy be left 
open, pending further investigation of this subject: and that the subject be 
investigated without delay by the Mission in conference with Army and Navy 
representatives, who have made a special study of military naval strategy. 

(Signed) Henby C. Mustin, 

Captain, U. S. N. 

Ueuokandvu No. 2. 
Subject; Report of the Development Committee, American Aviation Mission. 
I. I concur with the report of the Development Committee to which I have 
affixed my signature, with the following reservation; 

(f) Provided that nothing in the organization of the proposed Air Department 
shall restrict the Navy in the following activities: 

(a) Maintenance of an organization adequate for the preparation of general 
specificatioiis, general plans and characteristics of the aviation mechanisms, 
accessories, and equipment required for Naval purposes. 

(bj Maintenance of an organization iind fucilities adevjuate for carrying; on 
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experimeDtal aviation work of a. class that ia esduuTelf of a Naval character, 
and that does not involve duplication of efTorts and facilities in the proposed 
Air Department that are common to other aviation branches. 

(c) Maintenance of an organization and facilities for conducting the acceptance 
and tactical tests of complete aviation mechanisma and accesBories, 

(Signed) Henby C. Mtjstin, 

Captain, U. S. N. 
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CHAPTER VI 
TECHNICAL DEVELOPMENT AIRPLANES, 1914 TO 1919 

THE year 1919 in airplane work marks a transition period 
from the production of military and naval aircraft to the 
design of purely commercial planes. 
In apite of all the difficultiea and delays which the Army Air Serv- 
ice experienced, and in spite of all the criticisms it encountered, it 
may be said that at the signing of the armistice not only had produc- 
tion of standardized military planes reached a tremendous volume, 
with promise of greater volume in the immediate future, but that a 
number of most valuable models had been developed by aircraft manu- 
facturers covering the entire field of military requirements. 

The Naval Aircraft program, meeting less difficult requirements, 
and leas ambitious in scope, had been more successful as regards pro- 
duction, and at the termination of the war the Navy also was in pos- 
session of a number of most valuable types, some of which were dis- 
tinctly in advance of anything built abroad. 

Military Machines at the Signing of the Abmistice 
In the ensuing paragraphs, brief mention is made of the moat inter- 
esting American models at the aigning of the armistice. 

TRAINING MACHINES 

The training machines employed by the Army were divided into 
two classes, — the " elementary training " plane, with 90 to 100 
horse-power, and the " advanced training " plane, with 150 horse- 
power, although in most cases the low-powered machine was but very 
slightly redesigned to take the more powerful engine. The low- 
powered type such as the Curtiss J. N.— 4~D with the Curtiss OX-5 
engine did pioneering work for training. It also proved entirely sat- 
isfactory subsequently for private flying. The V. E,-7 a particu- 
larly interesting example of the more highly-powered training plane 
with a weight of 11.4 pounds per horse-power showed a maximum 
ground speed of 116 miles per hour. The Thomas-Morse S.-4-C 
constituted another interesting type of advanced training machine. 
This was a small single seater with an 80 horse-power LeRhone which 
gave a speed of 97 miles per hour. 
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BINQLE-SEATBR FIGHTEK8 



No American single-seater fighters were produced during the war, 
and the Spad and S. E.-5 formed the bulk o£ equipment for this in 
the American Army. During the year 1019 these were replaced by 
the Thomas-llorse M. B.-3, the Ordnance and other single-seater 
fighters. 

TWO-SEATER FIGHTERS 

At the concluaion of the armistice, American designers had fully 
developed a number of brilliant models of the two-seater fighter type. 

A survey of these models gives a very fair idea not only of the 
general possibilities of the best designs hut serves to illustrate many 
important improvements in design. 

Thus the Curtiss 18-B Biplane, known as the Hornet, offers 
many interesting features. The employment of a monocoque veneer 
fuselage gives a body of almost perfect stream-line form. The free 
air radiator is much smaller both in' weight and cooling area than the 
average nose radiator for an engine of this power. To give the 
fuselage a clean rear portion, the designer has employed the useful 
dodge of placing the rudder and fin clean above the fuselage, while 
the body is equipped with a small end fairing piece. This is a device 
which other designers are likely to follow. There has always been a 
prejudice against the use of ailerons on the lower wing alone, on the 
grounds of insufficient controllability. In the Hornet the ailerons 
are carried on the lower wing only, yet give ample control. The 
ailerons are of the long narrow type, which wind tunnel experimenta- 
tion had indicated as being most efficient. Rudder and elevators are 
operated by levers enclosed in the fuselage thereby doing away with 
all outside control cables. The hinges on all control surfaces are such 
as to do away entirely with the intervening gap. It is these points 
of apparent minor refinement which have the cumulative effect of ex- 
cellency, and which constitute superiority of the post-war plane over 
that of an earlier date. A 400 horse-power K-12 engine, and a total 
load of 3,000 pounds, the Hornet gave a high speed of 160.5 miles 
per hour and a climb of 12,500 feet in ten minutes is attained. 

In the Lepere two-seater Fighter, equipped with the Liberty 
Twelve, the American Air Service would have found — had the war 
continued — a most dependable fighting machine. Built at the 
Packard Motor Car Company's plant, completely equipped for mili- 
tary purposes, with a gross weight of 3,700 pounds, it achieved a 
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speed of 13(i miles per hour, and was beautifully balanced and 
maneuver able. 

The Loening two-seater monoplane attracted very general atten- 
tion because of the bold and original employment of rigid trussing 
for monoplane construction, and other interesting departures from 
standard practice, such as the new type of radiator, and the exposed 
engine. 



It is gratifying to observe how far superior these American prod- 
ucts — Curtiss, Lepere, Loening, Phipps, Thomas — were to the 
D. H,-4 and other foreign machines corresponding in type. 

NIOHT B0MBEK8 

The war developed one type of ship which could be immediately 
utilized for peace service, and this was the night bomber. Capable 
of carrying ten or more passengers, and equipped with multiple en- 
gines, they are capable of flying with part of the power plant out of 
commission. The Glenn L. Martin bomber was a particularly suc- 
cessful American example of this type, and has since passed, with 
but slight modifications, into the Air Mail Service. 

AEMY TECHNICAL DEVELOPMENTS DURING THE WAR 

While the main task of the Army Air Service during the war was 
to select the best European models, adapt them to American methods 
of manufacture and turn them out in the greatest possible number, 
nevertheless a great deal of technical development had to be car- 
ried on. 

The bulk of this was concentrated, at McCook Field, Dayton, Ohio, 
which, although its construction only began some months after the 
entry of the United States into the war, was by the end of 1917 a 
fully equipped experimental field, capable of handling any problem, 
whether in plane or engine design or construction. 

One of the many achievements of McOook Field organization was 
the placing on a secure basis of the question of sand testing of air- 
planes. Full flight tests had also been conducted prior to the war 
in somewhat slipshod fashion without due care being given to the 
adjustment of instruments, to temperature corrections, to calibration 
curves, and to an exact comparison of results. The field placed thig 
important branch of the art on a satisfactory basis. 
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With the cooperation of the Forest Products Laboratory, and a 
number of plywood mauufacturera, considerable work was done in 
the development of veneer fuselages, Buch as those introduced into 
this country by the L. W. F. Engineering Co., which were systemati- 
cally designed, built and sandtested. The final type arrived at could 
be built from veneer panels such as could be supplied by any plywood 
manufacturer, formed readily to any streamline shape, and have less 
weight for the same strength than a truss fuselage of the same size 
and strength. 

In the engine field, much experimentation on the Liberty Twelve 
enabled the final touches to be placed on this wonderful product of 
American genius. Constant help was given to the various workers on 
the turlxw;ompresaion systems of which fuller mention is given later 
in these pages. , 

It may be pointed out here that while the greater part of our ener- 
gies was concentrated on the Liberty Twelve, the Americanization and 
large production of the Hispano-Suiza by the Wright-Martin factory 
was a notable and extremely useful achievement. 

NAVAL AIECKAFT DDBINd THE WAR 

The work of the Navy during the war was kept even more confi- 
dential than the work of the Army. Commander H. C. Richardson's 
paper before the Society of Automotive Engineers was perhaps the 
first announcement giving a classification of the Navy's planes and 
their different functions. Corresponding to the land single seater. 
training planes, a certain number of Gnome engine sea-going scouts 
were used, such as the Curtiss and Thomas, Most of the train- 
ing was done, however, with two seater machines such as the Cur- 
tiss N.-9, the II.-6, the Aeromarine and Boeing seaplanes. The 
N.-9, after the substitution of the Hispano for the Curtiss OXX 
100 horse-power, was practically successful. The Curtiss F-hoat, 
originally developed for sporting purposes, also underwent but slight 
modifications before being available for instruction purposes. The 
Gallaudet D.-4 was a useful bomber. The large submarine patrol 
and convoy machines underwent a wonderful development during 
the war. The N. C.-l, for instance, with its large range, enormous 
load, and fuel capacity was a wonderful product, immediately capa- 
ble of commercial application. It is interesting to note that after 
the long debate as to the sea-going qualities of the float sea-plane and 
the flying boat, the flying boat came to be used almost exclusively. 
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Satisfactory as was the Navy's record in the engineering develop- 
ment of its planes, its record from a production standpoint was 
equally satisfactory. In production work the Curtias Aeroplane and 
Motor Corporation, the Aeromarine Plane and Motor Company, the 
L. W. F. Engineering Company, and the Naval Aircraft Factory at 
Philadelphia, played, among others, a very important part. 

It is a matter of SMne pride to the Navy that their aircraft work 
was to a large extent along lines of original American development 
and that real technical progress was achieved in many directions hy 
the ahle hody of Naval Constructors responsible for the work. 

Thus the design of the hull in the N. C. flying hoat in which the 
Navy cooperated closely with the Curtiss Co., marks a real achieve- 
ment in design. As a result of careful basis work, the fine lines of 
the hull allowed a speed of 65 miles per hour on the water. While 
in the early flying boats it was considered necessary to have great 
width to make the boat plane at reasonably low speeds, and not over 
100 pounds of displacement had been allowed per inch width, in the 
N. C. hull, the radical step was made getting planing by speed rather 
than by width. The N. C. boat^ start with 233 pounds load per inch 
run. The bare hull weighs only 2800 pounds, yet the displacement 
is 28,000 pounds or 1 pound of boat per 10 pounds of displacement. 
This lightness of construction was attained by a careful selection 
and distribution of materials. 

The outrigger construction for supporting the tail surfaces is a 
distinct departure from both American and foreign practise. The 
outrigger construction permitted in the first place a shorter hull, 
and it is doubtful whether a hull extending the full length of the 
ship could ever have got off the water. The outrigger construction, 
consisting of three hollow spruce booms braced by steel cables, car- 
ried the tail surfaces clear of rough sea water, and permitted a ma- 
chine gun to be fired straight aft from the stern compartment with- 
out interference. 

One of the most serious problems in the construction of very large 
machines is to counteract the working of the A3-2 law on the weight 
of the wings, which stated in words, signifies that for geometrically 
similar ships the weight of the wing structure becomes a greater 
proportion of the total wing weight. If the N. C. wings had been 
built in exactly similar fashion to the wings of a small plane, their 
weight would have been so large as to affect seriously the magnitude 
of the useful load. But although the wings of the N. C. boats carry a 
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load of 11,7 pounds per aquare foot in the air, and have a total area 
of 2380 square feet, their structural weight is only 1.2 pounds per 
square foot. This low figure was only achieved by a great amount 
of reaearch and experiment so as to determine the best material to 
adapt and its dispositioiL 

PEACE TIME DEVELOPMENTS 

The sense of final achievement, the confident feeling of having 
equaled, and in some respects surpassed, the efforts of European 
manufacturers, did not help American manufacturers in finding the 
true policy, commercial and technical, for the work of peace time de- 
velopment. An immediate curtailment of production, and general 
depression ensued. This was followed by gradual resumption of 
development work, and the production of several promising com- 
mercial types, and a number of small commercial aircraft enter- 
prises, 

THE SMALL CHEAP 8PORTINQ MACHINE 

The very widely spread conviction that aeronautics held a large 
field for the cheap sporting airplane was justified during the year 
by the large sales of the rebuilt Canadian and American J. N.'s, 
equipped with the Curtiss OX motors. At the same time a num- 
ber of even smaller planes, equipped with smaller power, were built 
and oflfered for sale. These deserve careful study. The possibility 
of building successful planes on a cheap commercial baais, with not 
much more power than was employed in the very early days of avia- 
tion, accompanied by proper licencing and control will offer a dis- 
tinct advance. The Aircraft Engineering Corporation Ace is an 
example of this type. The L. W. F. Co. is bringing out a low priced 
sporting machine. 

THEEE-8EATEK LAND PLANES 

However simple it may be to pilot a plane, yet it is quite certain 
that just as in the automobile so in the practical and pleasure uses 
of the plane, there must on occasion be a skilled, professional man 
at the wheel or the joy stick. In the two-seater provision is made 
for this, but the passenger still travels in comparative loneliness. 
The three-seater Curtias Oriole provides a rear cockpit for the 
pilot, and a front cockpit for two passengers sitting side by side, 
with no controls or instruments to inconvenience them, and a side 
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door for convenient entry or exit. The design constitutes an ap- 
parently very useful type, whicli is certain to be the forerunner of a 
class. 

Nothing ilhistrates so clearly the possibility of aerodynamic re- 
finement as two designa of the Curtiss Company equipped with the 
same 90-100 horse-power OX motor. Thus the Curtiss Oriole 
weighing 2188 pounds attains a maximum speed of 85 miles an 
hour. The well-known Curtiss J. !N.-i, with a maximum load of 
1900 pounds, and two men only attains a speed of 73 miles per hour. 

The Dayton Wright Airplane Co. has developed two striking 
models, both of the enclosed type. One, the K. T., is equipped with 
the Liberty engine, is designed for a speed of 125 miles per hour 
and carries a 6 hour fuel capacity. Both this model and the O. W.-l 
are luxuriously finished, combining comfort and beauty with safety. 
The O. W. is Hispano-Suiza powered. 

AIRPLANE TOR 1919 



As far as published records go, the fastest American airplane for 
1919 is the Thomas-Morse Single Seater Fighter M, B.-3, which has 
a high speed record of 164 miles per hour and a climb of 10,000 feet 
in 4 minutes 52 seconds, while carrying full military load. The pho- 
tograph indicates that no very unconventional features are present in 
the design. Speed is gained by refinement in detail, hidden fittings, 
a good streamline body. 



THEEE-SEATEB SEAPLANES 



The same reasons that may lead to the popularity of three-seater 
land airplanes are likely to hold for the three-seater seaplane and 1919 
has seen several flying boats of this character produced. 

An interesting example of the three-seater flying boat is the Curtiss 
M, F, flying boat equipped with OXX 100 horse-power motor, for 
which a 150 horse-power K-6 may be substituted. A very pleasing 
and finished design, it is on more standard lines than the V. E.-IO. 

If further proof were necessary of the general utility of the three- 
seater flying boat, the Aeromarine Model 50, equipped with the 
Aeromarine 125-130 horse-power motor, which has a high speed of 
80 miles per hour, could be used as an excellent example. 

The V. E.-IO built by the Lewis & Vought Corporation is another 
interesting example of this type. While for pleasure purposes, and 
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for general aea-worthineas the flying boat is superior to the hydro- 
airplane, the long hull which it has been customary to employ has mil- 
itated against quick get-away. The success of the N. C.-4 was in a 
large measure due to the fact that a shorter hull had been coupled 
to outriggers for carrying the tail. In the V, E.-IO a similar con- 
struction has been adopted with satisfactory results. This con- 
struction gives the V, E.-IO a very strong resemblance to the If, C. 
boats. 

TRANSPORTATION AND MAIL PLANES 



While no commercial transportation line has so far been definitely 
established in this country, yet the interest in aerial transportation is 
constantly growing. The Lawson Company of Milwaukee have de- 
signed a twin-engine machine — two Liberty's — for the avowed 
purpose of a transportation line between New York and Chicago. 
The photographs indicate clearly the large seatinf; capacity of the 
plane — 26 passengers are to be carried in all. The machine fully 
loaded weighs between 12,000 and 13,000 pounds, has a total wing 
area of 17,000 square feet, and is of sturdy, though unrefined con- 
struction. 

Whether with a machine of this size, for so small a power, speeds 
of commercial value can be obtained is still uncertain, but there is 
no doubt that it is machines with enclosed bodies of this character, 
equipped with two or more engines, and having large passenger capa- 
city which will finally be profitably used for transportation work. 

While the Lawson scarcely can be said to present much that is new 
in its design, the Curtiss Eagle, which is the only other American 
machine built purely for transportation work, offers many new fea- 
tures. It is the first three-motored land machine to be produced in 
America. Three of the new Curtiss K-6 150 horse-power motors are 
used. With a wing span of 61 feet, a wing area of 770 square feet, 
and a gross weight of 7,450 pounds, the machine carries six passen- 
gers and two pilots at a maximum speed of 107 miles per hour. The 
fuselage design is particularly interesting as an example of commer- 
cial airplane construction. It is an enclosed limousine body, fitted 
up luxuriously with individual chairs, a spacious aisle, dome light, 
fiat windows of triplex non-breakable glass, and curved windows of 
celluloid. , 

The Martin bomberj developed into a 12 passenger ship for the use 
of the Army, illustrates how remarkably the Martin war construction 
has been adapted to civil transport. 
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While a number of new types of planes have been ordered by the 
Aerial Mail, the service is too young to be identified as yet with any- 
thing but modified war equipment such as the D. H.-4. A very inter- 
esting piece of practical engineering is the rebuilding of the D. H.-4 
by the L. W. F, Company to take first two Hispanos of 150 horse- 
power and subsequently two Liberty Sixes on either wing in lieu of 
the single Liberty 12. The rebuilt plane has had its wing area in- 
creased hy a larger section in the upper wing and two center panels in 
the lower wing. The D. H.-4 was rebuilt for the express purpose of 
utilizing already available equipment, and yet having a twin-engine 
machine, minimizing possibility of failure. The twin D. H. while 
carrying a heavier mail load than the ordinary D. H.-4, was able to 
maintain its altitude on a single engine at an altitude of 1,200 feet. 
This is a very significant fact for airplane designers. 

The first of the Post Office's fleet of big mail carriers have been 
built by the Glenn L. Martin Company, along the general lines of the 
bomber. Many carry six hours' fuel and 1,500 pounds of mail in 
addition to a crew of two. Trap doors are huilt in the fuselage to 
facilitate the discharge of the cargo. 

TECHNICAL WOSK IN 1919 

Perhaps the most striking technical development of 1919 is the 
final successful employment of the turbo-compressor. 

This was the outcome of a long series of experiments by Dr. S. A. 
Moss o£ the General Electric Company, following the experimenta- 
tion and work on the Sturtevant motor. The device is simple in 
principle. The exhaust gases are utilized to drive a gas turbine 
revolving at the enormous speed of 20,000 revolutions per minute. 
This in turn drives on the same shaft a centrifugal air compressor 
which supplies compressed air to the carburetors. Since the falling 
off in power of the airplane engine at altitude is due to the decreasing 
density of the air, the turho-compressor enables the power of the 
engine to be maintained to a very large extent. 

The full advantage of the turho-compressor cannot be attained 
however unless the characteristics of the propeller designed for low 
altitude operation, are altered to meet the needs of higher altitudes. 
The invention of the variable pitch propeller hy Seth Hart of Los 
Angeles was particularly timely therefore. By a simple arrangement 
of gearing between the propeller blades and the bub, the pitch can 
be varied at the' will of the pilot, so that the propeller can be co- 
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ordinated with the engine and the airplane. European engineers 
are also working on the development of a variable pitch propeller 
and a two-propeller arrangement, the first of the ordinary pitch and 
the second of an extraordinary, to be used at high altitudes. 

An interesting development at McCook Field was the construction 
of a wind tunnel operated by a 24 blade suction fan. The tunnel 
has a minimum throat diameter of 9 inches, at which point a speed of 
over 350 miles an hour is attainable. In this connection, special 
reference should be made to the wind tunnel and other laboratory 
facilities developed by the Curtiss Company at Garden City. 

The importance of the air-cooled aeronautical motor is fully real- 
ized in this country. While no substantial development has been 
formally noted, the Dayton-Wright Company liave done some vital 
fundamental work 'and it is understood that similar study is being 
carried on by the Wright Aeronautical and L. W. F. companies. 

Reports from England show very valuable progress. A nine cylin- 
der ABC engine developed 340 horse-power with a weight complete 
of 600 pounds, of 1% pounds per horse-power. As the air-cooled 
engine carries neither water nor radiator, this shows remarkable 
progress over the old type. A Cosmos Jupiter engine, also a nine- 
cylinder stationary air-cooled type, gave 450 horse-power for a weight 
of 662 pounds, an extraordinary figure. 

One of the most interesting phases of aeronautical activity during 
the year, and one which is likely to have the greatest possible influ- 
ence on the commercial growth of the industry is the construction and 
use of parachutes. The Army has developed completely successful 
parachutes which, strapped in a pack on the back of the aviator, acting 
at the same time as a cushion operated whether by a rip-cord attached 
to the plane or by the wearer himself, have enabled numerous per- 
fectly safe descents to be made. 

An experiment which may ultimately lead to very important re- 
sults was the delivery of air mail to an ocean liner. C. J. Zimmer- 
man piloting an Aeromarine flying boat, delivered mail to the White 
Star liner Adriaiic. The plane was equipped with a specially 
devised weighted cable with shock absorbers, which when released 
caught and wrapped itself around a cable that ran from the mast- 
head to the deck of the Adriatic. 
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CHAPTER VII 

TECHNICAL DEVELOPMENT, BALLOONS AND 
AIRSHIPS, 1914-1919 

THE technical development of aerostats — which are popu- 
larly called Hghter-than-air craft — has made enormous 
strides since the heginning of the World War. 

Nonrigid Airships.— The German submarine warfare was more 
than any other single factor responsible for the development of new 
airship types in the Allied countries. The ability of airships to 
regulate their flying speed and to extend vision below the surface of 
the seas, made of these craft an extremely valuable auxiliary to the 
Allied naval forces engaged in fighting the submarine menace. 

The first type of airship developed with this end in view was intro- 
duced by the British in March, 1915 ; it was designated as S.S. (Sea 
Scout) and soon nicknamed Blimp. These were small nonrigid 
airships with a capacity of 60,000 cubic feet, at first, which was 
gradually increased to 100,000 cubic feet, and were chiefly re- 
markable for the original manner in which the problem of a light- 
weight car and power plant was solved. The car was merely an air- 
plane fuselage, complete with its engine and tractor screw, gas and 
oil tanks, and accommodations for a crew of two or three men. This 
arrangement had the further advantage of permitting to utilize the 
fuselage of many obsolete machines. A notable feature of these air- 
ships was that the customary ballonet blower was dispensed with ; 
instead a blower pipe, or "air scoop," was arranged to collect air 
from the slipstream of the propeller and to discharge it into the dis- 
tributing duct leading to the ballonet. Later on, to save head re- 
sistance, the blower pipe was hinged to the envelope so that it could 
be folded up when not in use. 

The Blimp type of airship proved highly successful in coastal anti- 
submarine defense and about fifty ships were built for the British 
Navy with successive improvements. Toward the end of 1916, the 
French produced a similar type of airship, which was fitted with twin 
engines and twin propellers, an arrangement which increased security 
of operation and was subsequently adopted by the British. 

When the United States declared war on Germany, the Navy De- 
partment ordered sixteen airships of a type similar to the original 
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British Blimp, bnt incorporatinc a niimbrr of refinementa. Nine 
of these B-clasa ships were built by The Goodyear Tire & Rubber 
Company, five by The B. F. Goodrich Company and two by the 
Connecticut Aircraft Company, About 170 pilots were trained on 
the B-class ships and 400,000 miles 'flown on coast patrol prior to 
the Armistice. 

The extension of submarine warfare and the change in the tactics 
of undersea boats prompted Great Britain to develop in 1917 larger 
types of nonrigid airshins, capable of lifting a greater load and having 
a longer endurance. These were used with great success for coast 
patrol and convoy work and for extended cruising. 

At the same time the French Naval Air Service introduced a non- 
rigid which was chiefly remarkable for its armament; this consisted 
of a 37 milimeter aircraft gun, firing a 1-pound shell. These ships 
were the only ones built in any country during the war to carry artil- 
lery, though machine guns were used on both Allied and German air- 
ships. 

In 1918 an excellent type of coast patrol airship was produced in 
the United States to the designs of the Navy Department. Owing to 
careful design, the ships attain a speed of fiO miles per hour with 
only 250 horse-power, furnished by two Hispano-Suiza or two Union 
engines — a higher efficiency ratio than has hitherto been obtained 
anywhere. Another factor which greatly contributed to this result 
was the use of the " finger patch " rigging, a type independently de- 
veloped by The Goodyear Tire & Rubber Company, although it bears 
a certain resemblance to the Eta Patch. In this system, which per- 
mits to eliminate the heavy suspension girdle of German origin, the 
suspension wires are attached to patches of fabric strips, in the form 
of a hand, which are cemented and sown to the envelope. The finger 
patch rigging insures a very wide distribution of the load and thus 
reduces the number of suspension wires. Hence, the great reduction 
in head resistance. 

These " C-class " airships have a length of 103 feet, a diameter of 
41% feet, a capacity of 180,000 cubic feet, and a useful load of 
4,760 pounds. They carry four 260-pound bombs, a radio set and a 
crew of six men. The endurance at 45 miles per hour is 47 hours, 
or 2,150 statute miles. 

An interesting innovation is found on the British N.S. airships 
in the manner in which the fuel supply, amounting at times to three 
tons, is distributed. This is carried in 80-galIon tanks, made of 
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fabric lined with a gasoline resisting dope, which are trussed to the 
iQside of the envelope. The tanks are controlled from the car by 
means of wires and access to them is obtained from a tnbe which leads 
through the center of the ship to a gun platform fitted on the top. 

Among the principal developments produced in Italy is an 
ingenious arrangement for compensating a contraction of gas in 
Forlanini airships. These have a double envelope, the inner one 
containing the gas, while the space between the inner and outer en- 
velopes acts as a ballonet. Pressure in this space is derived from 
the air stream which strikes the nose of the airship in flight; this 
is admitted by means of a valve fitted in the bow, and is operated 
from the control car. An outlet valve of the spring-loaded type is 
fitted on the stern and automatically relieves the pressure in the air 
space whenever the latter reaches the designed limit. 

Rigid Airships.— Tieal advance in rigid airship design and per- 
formance since 1914 has been, with few exceptions, limited to Ger- 
many, which entered the war with an efficient Zeppelin fleet and 
fifteen years' experience. The history of German 2^ppelin develop- 
ment during the war is one of continuous increase in size and horse- 
power, resulting in greatly improved carrying efficiency (ratio of 
useful load to gross lift), speed and endurance, although a great deal 
of detail refinement work was also carried out. The evolution of 
the Zeppelin airship during the last twenty years is shown in the 
following table : 

DEVELOPMENT OF THE ZEPPELIN AIRSHIP. 19OO-1B10 
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The most striking departure noticeable on the Zeppelins produced 
since the war is the suppression of the external keel, for which an 
internal was substituted, and the discarding of the shaft drive for 



,d.yGoogIe 



136 Aircraft Year Book 

propellers, instead of which engines and propellers are mounted in 
streamline cars along the sides of the hull. 

With the knowledge gathered from Zeppelins brought down in the 
Allied lines, Great Britain succeeded in producing in 191 S some 
very serviceable rigids, among which the R-34 type of transatlantic 
fame. The development of an original British rigid design just 
started when the Armistice intervened and ultimately caused the 
virtual scrapping of the British airship program. As a result, the 
largest British airship laid down — the E-38 — was sold to the 
United States Navy. This vessel, which is still in course of con- 
struction, has a capacity of 2,700,000 cubic feet, and ia driven by 
six engines totaling 1,900 horse-power. The useful load will be in 
the neighborhood of 50 tons. 

This purchase marks the first step of the United States toward 
the building up of a rigid airship fleet for naval use. An airship 
hangar 800 feet in length is being constructed with this end in view at 
Lakehurst, New Jersey, and a great amount of research work has been 
conducted by various government agencies for developing materials 
of construction suitable for rigida. The problems of duplicating 
the aluminum alloy of which Zeppelin girders are built and of de- 
veloping a satisfactory fabric for the internal gas bags have in par- 
ticular been investigated. With respect to the former, American 
ingenuity succeeded in producing an alloy which is slightly better 
than the German product ; it has the strength of mild steel, although 
it weighs only half as much. As to the development of a suitable 
fabric for internal gas bags, this has not yet been achieved, but the 
Bureau of Construction and Repair of the Navy Department has suc- 
ceeded in producing a compound, or " dope," which approximates 
the impermeability of goldbeaters' skin and is but slightly heavier. 

Minor Developments,— In the field of nonrigid airships, the de- 
velopment of internally trussed, streamline fins was a most original 
and successful American innovation, alongside of which should be 
mentioned the Gammeter valve, produced by the Goodyear Company. 
The development of this valve represents a groat achievement in 
that a gas tightness hitherto unachieved is secured thereby. 

An important contribution to the science of aerostatics has undoubt- 
edly been the discovery, in the United States, of a process whereby 
helium can be produced at comparatively low cost. 

Helium has a lifting power of 92,6 per cent, as compared to hydro- 
gen and is absolutely non-inflammable. Although its production 
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coat has been reduced from $2,000 per cubic foot to about 10 cents per 
cubic foot, — a remarkable achievement — helium is still too expen- 
sive for commercial uses, and experiments are continued to further 
reduce its price. The gas contemplated by the Navy for all-round 
aircraft use will be a mixture containing 85 per cent, helium and 15 ■ 
per cent, hydrogen. 

A large production plant is in the course of construction at Fort 
Worth, Texas, in the vicinity of which large pools of natural gas, 
containing about 2 per cent, of helium, exist. Supplies of helium 
are as yet very limited. 

The great changes which occur in the buoyancy of airships, mainly 
owing to a greater amount of radiant heat by day than by night, result 
in a considerable amount of gas and ballast being wasted in naviga- 
tion. To overcome this drawback, experiments have been conducted 
in England with a view to condensing the steam formed in the engine 
exhaust and it has been possible to collect about 80 per cent, of the 
corresponding weight of the gasoline burned. On the other hand, 
the possibility of using hydrogen as an engine fuel has also been 
investigated; it was found that this can be done without danger, 
provided the gas is mixed with both fuel and air, and without im- 
pairing the maximum output of the engine. 

The general shortage of materials during the war made it neees&ary 
to accommodate many airships in the open and to develop suitable 
mooring arrangements for them. Among the successful schemes de- 
vised may be mentioned the development, by the British, of a mooring 
mast to which nonrigid airships have been moored by the nose in 
winds up to 52 miles per hour with perfect security. Another in- 
genious system consisted in mooring airships in suitable alleys cleared 
in woods, where they would be protected from the wind by the trees. 
This has proven entirely practicable and airships have thus weathered 
winds up to 60 miles per hour. 

Kite Balloon Development. — The kite balloon, which was invented 
by Major von Parseval and Captain Sigsfeld in 1803, was consider- 
ably developed during the war, first in France and then in Italy. 
The first improvement is due to Captain Caquot of the French Army, 
and consisted in substituting for the cylindrical envelope one of 
streamline shape, and in providing on the stem three inflated fins, 
which took the place of the sails and tail cups of the Parseval type^ 
This arrangement insured much greater stability in high winds. 

With the same object in view, the Italian Air Service produced in 
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1918 a kite balloon of similar features but which differs from the 
Caquot in that it has a spherical envelope. This so-called Avorio- 
Prassone balloon was extenaively used on the Italian Front, where 
it rendered excellent service and proved easier to handle and capable 
of greater stability in high winds than the Caquot balloon. 
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CHAPTER VIII 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

Trustees 

Dr. Joseph S, Ames, National Advisory Committee for Aeronautics. 
Member of the faculty of Johns Hopkins University. 

W. Benton Cbisp, General Counsel, Manufacturers Aircraft Asso- 
ciation. 

Albert H. Flint, President Manufacturers Aircraft Association. 

Directors 

Albert H. Flint, L. W. F. Engineering Co., College Point, Long 

Island, New York. 
George W, Houston, Wright Aeronautical Corp., New Brunswick, 

New Jersey. 
Glesn L. Martin, Glenn L. Martin Co., Cleveland, Ohio. 

F. L. iloRSE, Thomas-ilorse Aircraft Co., Ifhaca, New York. 

J, K. Robinson, Jr., Gaullaudet Aircraft Corp., East Greenwich, 

Rhode Island, 
Frank H. Ri'ssell, Cwrtiss Engineering Corp., Garden City, I^ng 

Island, New York. 
W. B. Steatton, Curtiss Aeroplane & Motor Corp., Garden City, 

Long Island, New York. 
IsGLia M. Uppercu, Aeromarine Plane & Motor Co., Keyport, New 

•lersey. 

G. M, Williams, Dayton Wright Airplane Co., Dayton, Ohio. 

Officers 

President Albert II. Flint 

Vice-President F. L. AIorse 

Secretary Frank H. Russell 

Treasurer George H. Houston 

General Manager and Ass't. Treasurer S. S. Bradley 
Director of Information . . . Luther K. Bell 
Show Manager, 1920 .... Walter Hempel 
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Membership 
Aebouabine Plane and Motoe Co., Kejport, New Jersey. 
BoEiNQ Airplane Co., Seattle, Washington. 
BuBOESs Co., Marbtehead, MasBHchusetts. 
CuBTies AntoPLANE and Motor Corp., BufTalo, New York. 
CUETiss ESGiWEERiNQ CoEP., Garden City, New York. 
. Datton Weight Aieplahe Co., Dayton, Ohio. 
Fisher Body Coep., Detroit, Michigan. 

Gallaudet Aibcraft Corp., East Greenwicli, Rhode Island. 
L. W, F. Enoineebino Co., College Point, New York, 
Glens L. Martin Co., Cleveland, Ohio. 
Faceabd Motor Cab Co., Detroit, Michigan. 
St. Louis Aircraft Corp., St. Louis, Miaaouri. 

Stubtevant Aeroplane Co., Jamaica Plain, Boston, MaasachuBetta. 
Thomas-Morbe Aiecbaft Corp., Ithaca, New York. 
West Virginia Aiecbaft Corp., Wheeling, West Virginia. 
Wbi&ht Aeronautical Corp., New Brunswick, New Jersey. 

(ThP Springfield Aircmfl Corporation at Springflald. Maes., the Engel Aircraft Corp. of 
NilFa, Oblo. the Standard Aircraft Corp. of Plainfleld. N, }.. and the Standard Abto Corp. at 
PlainBeld, N. J., have ceased the manufacture of aircraft and withdrawn from the AsBOcia- 

The Manufacturers Aircraft Association maintains executive offices at SOI Fifth 
Avenue, New York City. 



THE Aircraft Year Book for 1919 carried the aircraft indus- 
try from the earliest times up to the signing of the Armis- 
tice, November 11th, 1918. In the year or more that has 
elapsed, the aircraft indtistry of the United States has successfully 
undergone the readjustment necessary to the development of a new 
means of transportation. In the four years immediately preceding, 
all the energies of the art had been applied to warfare. With the 
signing of the Armistice came this question : 

la aerial navigation to be a commercial factor, and if so, how soon ? 
The first great move in awakening the consciousness of America to 
a fuller appreciation of aeronautics was the preparation for an aero- 
nautical exposition held in New York City, from March Ist to 15th, 
1919. 

AERONAUTICAI. EXHIBITION OP 1919 

Owing to the importance of aircraft in warfare, the United States 
and the Allied governments had taken every precaution to withhold 
from the public the full story of the remarkable development in avia- 
tion. As a means of safeguarding military plans in the United 
States, President WilsoUj on January 1st, 1918, issued a proclamation 
placing restrictions upon the private eShibition of airplanes, equip- 
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ment, or aeronautical engines in the United States. 

In preparing for the show in New York, the manufacturers there- 
fore had first to request the President to revoke the proclamation of 
1918, which was done in another proclamation under date of Decem- 
ber 16th, 1918. 

Official permission being thus granted, the Manufacturers Aircraft 
Association sought and obtained the cooperation of Army, Navy and 
Post Office Air Service officials. As all the manufacturing activities 
during the war had been under the direction of either the Army or 
the Navy, the next step was to obtain the release for exhibition, of 
the equipment then controlled by the military and naval authorities. 
To this end the Navy Department designated Oommander G. 0. 
Westervelt and Lieutenant^Commander A. C. Read, to cooperate 
with officials of the Association and with a similar commission from 
the Army Air Service, which consisted of the following: Majors 
Henry J. Miller and H. M. Clark, Captains L. E. Rubel, Roy N. 
Francis, and J. S. Maholl, and Lieutenant John Tuerk. The 1910 
Show Committee consisted of : Inglis M, Uppercu, Chairman ; P. H. 
Russell, A. H. Flint, G. M. Williams, Fay L. Faurote, H. B. Mingle, 
S. S. Bradley, and B. A. Guy, Show Manager. 

Exhibits were obtained from the Array and Navy in such numbers 
as to fill both Madison Square Garden and the GOth Regiment Armory 
in New York. A total of 101 firms exhibited complete airplanes, 
inflated balloons or accessories. It was the Association's aim to 
provide an exposition which could fittingly commemorate the part 
which aircraft had taken in the war, and which could afford the public 
a substantial glimpse into future aerial commerce. By means of the 
remarkable decorative scheme the interior of Madison Square Garden 
was transformed into an ideal landing field in a mountainous coun- 
try. At one end was a tavern and at the other was a representation 
of the sea. Mountains, forests, streams and pasture land were de- 
picted on either side. The eilect was at once beautiful and im- 
press ive.- 

It is safe to say, we believe, that no more historic exhibit was ever 
held in the United States than this Exposition. The first Wright 
biplane flown was shown jn the Armory, while in a corner of the 
Garden there was an exact duplicate of the original Langley flying 
machine lent by the Smithsonian Institution. During the two weeks 
it continued, the Exposition was visited by thousands of people from 
all parts of the United States, including numerous high officials from 
WashiDgton. It was unique, and can be permanently recorded as the 
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first aeronautical exposition to be held after the cessation of hos- 
tilities in the World War. 

The following is a summary of the principal exhibits : 
Manufactltbers' ExniBiTS 

AIRPLANES AND SEAPLANES 

Aekouabine Plane t Motor Company, Keyport, New Jersey. 

Model " 50 " Flyin); Boat. Thrce-aettter sport roschioe. 
Gio. Ansaldo & Co.. Genoa, Italy. 

Exhibit S. V. A. Biplane. Pursuit machine. 
BOEINO AiBPLASE Co,, Seattle, Washington. 

Model C-L-4.S Seaplane, Two-seater Naval Training Machine. 
Cantilei-eh Aeho Company, New York. 

Christmas "Bullet." Oneaeater monoplane. 
CuRTiss Aeboflanb & Motor Corporation, New York. 

Model 18-B. Two-seater combat machine built for United States Navy. 

Model JN'4 D-2. Two-seater training machine. 

Model H.A. Two-seater combat seaplane built for United States Navy. 

Model MP Flying Boat. Two-seater sport machine. 
Dayton-Wbight Airplane Company, Dayton, Ohio. 

D H-4, Two-seater combat machine, 

D H-K. (''Honeymoon Express,") Three-seater sport machine. 

T-4. (''Messenger.") One-seater sport machine. 
Gallaudet Aircraft Corporation, East Greenwich, Rhode Island. 

Model D-4. Light bomber seaplane. Two-seater, 

" Chummy Flyabout." Two-seater sport machine, 
Glenn L, Mabtin Company, Cleveland, Ohio. 

Martin Bomber. Four-seater night bombing machine. 
L. W. F. Enoineerinq Co,, College Point, Long Island. 

Model G-3. ("Shark,") Two-seater combat machine. 

Model HS'2-L. Three-seater naval patrol seaplane. 

Model VH-I. ("Seagull.") Two-seater sport machine, 
Packard Motor Cab Company, Detroit, Michigan. 

Model 1-A. Two-seater sport machine. 
Standard Aircbaft Corporation, Elizabeth, New Jersey. 

Model E-l, Pursuit training machine. 
Thomas-Mobse Aircraft Corporation, Ithaca, New York. 

Model MB-3. f^i^gle-seater pursuit machine. 

Model S-4 C. Single-seater pursuit training mauhine. 

Model S-tt, Tandem two-seater sport machine. 

Model S-7. Two-seater side-by-side sport machine. 
United Aircraft Enoineerinu Corporation, New York. 

Canadian CurtUs. Two-seater training machine of Royal Flying Corps, 
Wbwht-Mahtin Aircraft Cohporation, New Brunswick, New Jersey. 

Loening Monoplane. Two-seater combat machine. 

Model V E-7 Vought (" Bluebird.") Two-seater advanced training machine. 



BuROEBS Company, Marblehead. Massachusetts. 
Car of Navy C-Class airship. 
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CosMEcncuT AiBCBAFT COMPANY, Ncw Havcn, Connecticut, 

Free Balloon, solo type. 
Goodyear Tibe & Rubber Company, Akron, Ohio. 

Caquot model R kite balloon. 
The B. F. Goodrich Company, Akron, Ohio. 

B-Claea Naval Airship, 

AIBCBAFT ENCINEB 

Aebohabine Plane & Motob Company, Keyport, New Jersey. 

Type L. 6 cylinder, 130 horse-power. 
CURTiss Aeroplane & Motob Cobp., New York. 

Type K-12, 12 cylinder, 375 horse-power. 

Type K-6, 8 cylinder, 150 horee-power. 

Type OX-5, 8 cylinder, 90-106 horse-power. 
Dcesenbero Motob Corpobation, Elizabeth, New Jersey. 

Type Dueaenberg H., 16 cylinder, 80O horse-power. 

Type King-Bugatti, 10 cylinder, 410 horse-power. 
Hall-Scott Motob Cab Company, San Francisco, California. 

Type A-8, 16 cylinder, 450 horse-power. 
Lawbence Aebo Engine Cobpdbation, New York, 

Type L-l-OQ, 3 cylinder, 80 horsepower. 
Lawbence Spebry Aircraft Corporation, Farmingdale, I^ong Island. 

Type VV, B, B. Engine, 4 cylinders, 38 horse-power. 
Packard Motor Car Company, Detroit, Michigan. 

Type I-A-744, 8 cylinder, 100 horse-power. 

Type I-A-II16, 12 cylinder, 240 horse-power. 

Type I-A-2025, 12 cylinder, 440 horse-power. 
B. F. Sturtevast Company, Boston, Massachusetts. 

Sturtevant 5-A'4'/j, 8 cylinder, 210 horsepower. 

Sturtevant 7, 12 cylinder, 300 horse-power. 
Thohas-Mobbe AiBCBAFT CoBPORATioN, Ithaca, New York. 

Thomas 8-ftO, 8 cylinder, 250 horse-power. 
Tips Aero Engine Company, New York City. 

18 cylinder rotary type. 
Wbioht-Mabtin Aibcraft Cobpobation, New Brunswick, New Jersey. 

Hispano-Suiza-E, 8 cylinder, 103 liorae-power. 

Hiapano-Suiza-H, 8 cylinder, 325 horse-power. 

Army Exhibits 



Albatros pursuit machine. J.N. '4 liospital airplaiie. 

Caproni triplane night boml)er. Nieuport pursuit niachin 

Fokker pursuit machine, S.E-5 pursuit machine. 

Handley-Page night bomber, Spar] pursuit machine. 

French barrage balloon. 
Propaganda balloon. 
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uiscellaneous 
Phott^raphic exhibit, 
(iiinnery, bombi, etc. 

Navy Ejchipits 
F-5-L Flying Boat. Navy patrol seaplane. This was a special display craft, one- 

hatf of which was exposed to show detail construction. 
Loening M-2 seaplane (Loening "Kitten") ship-plane. 

The Aeronautical Exposition provided the answer to the query 
previously asked. From March 15th on, the Manufacturers Air- 
craft Association has been actively engaged in the education of the 
American people to the truth of aeronautical possibilities. 

May 2nd to 15th, there was held in Macon, Georgia, the South- 
eastern Aeronautical Congress, in which members of the Iklanufac- 
turers Aircraft Association participated. This congress gieatly ac- 
celerated the movement among American municipalities to establish 
landing fields and thus make cross-country flying possible. The 
Anny, Navy and Post Office Air Services were represented. The 
most notable act of the Congress was the adoption of a set of resolu- 
tions which urged the formulation by the United States Government 
of a fixed aeronautical policy, the sending of aviation missions to 
Central and South America, recognition of the international features 
of aerial navigation and the principle of federal control within the 
United States, and the establishment throughout the nation of muni- 
cipal landing fields. 

On August 22nd, members of the Association, including the Glenn 
L. Martin Company, the Curtiss Aeroplane and Motor Corporation, 
and the Dayton Wright Airplane Company, participated in the cul- 
minating event — aerial mail day — of Cleveland aviation week, 
held under the auspices of the Cleveland Aviation Club and the 
Cleveland Chamber of Commerce. At a luncheon on aerial mail day, 
following a speech by Otto Praegor, Second Assistant Postmaster 
General, resolutions were adopted urging the extension of the aerial 
mail throughout the United States as rapidly as possible. 

As this book goes to press, preparations are under way for an aero- 
nautical exposition to be held January 8th to 15th, in the Coliseum 
in Chicago, March ,6th to 13th, 1920, at the 71st Regiment Armory, 
Kew York City, and probably for a show in San Francisco. 

The detailed story of aeronautical achievement since the signing of 
the Armistice is best told by the individual industrial accounts which 
follow: 
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AEROMARINE PLANE AND MOTOR COMPANY, 
KEYPORT, NEW JERSEY 

Maib OmcES, AiBpLANE AND MoToR FACTORIES, Keypoft, New Jersey. 

Sales and Abvisoht Engineering Office, 1800 TimeB Building, New York City. 

Officers 

President Inqus M. Uppercu 

Vice-Freeident John W. German 

Secretary . , , E. deB. Newman 

Treasurer ... Ai;ou8T Faux 

Manager E. dbB. Newman 

Directors 
Inolis M. Uppeecu E. deB, Newman 

John W. German 

Airplane Division 

Advisory Engineer Chaeles F. WitXABD 

Engineer in Charge. Keyport, New J er teg . Paul G. Zimmebmann 

Motor Division 
In Charge " L " Motor Dioision .... Charles F. Willabo 
Chief Designing Engineer, ■' L " Motor Division . . R. E. Layman 
In Charge " B " Motor Division Joseph J. Boland 

Armistice Dav, 1318, found the Aeromarine Plane and Motor 
Company in produclion on a lot of fifty Aeromarine Model 40 flying 
boats of a three hundred machine Navy order. As these were to 
have been used for training purposes, the Navy saw fit to reduce the 
order to the quantity in production, and the lot was completed in the 
early part of 1919. 

Extensive experimental work was carried on during the winter 
with the Model 40 flying boat, resulting in some slight changes, 
whicli made it an ideal sportsman's boat. This new model, known 
as the 40 " C," was put in production upon the completion of the 
Navy contract. 

In the meantime experimental work progressed on a three passen- 
ger flying boat, equipped with the Aeromarine Models " L," " B " 
and Hispano-Suiza motors, resulting in placing on the market the 
SO type flying boat, exhibited for the first time at the 1919 New 
York Aeronautical Exposition. As the passengers in this model are 
enclosed in a sound and weather-proof cabin, it became known as the 
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" Limousine Boat," and created such favorable comment at the expcK 
aition tliat a number of orders were placed. A Model 50 was sold 
to the Aero Limited and used on the New York-Atlantic City Air 
Service Route. 

After further extensive experimental work with the two passenger 
cabin, it was decided to try out a flying boat with the pilot, as well 
as the passengers, included in the cabin. This machine, while it 
was not placed on the market, was looked ujxin with much favor by 
the pilot and passengers on the test flights. It afForded complete 
protection against the elements and made possible conversation be- 
tween pilot and passengers. 

Realizing the demand for a machine with a multiplicity of motors 
powerful enough to carry a number of passengers, the construction 
of a twin motored, five passenger cabin flying boat was started. This 
machine, known as the Model 60, promises to he very successful as a 
passenger boat. 

Although the Aeromarine Plane and Motor Company has confined 
its production efforts to flying boats, the land machine has not been 
overlooked, in an experimental way. During the year the Model 
M. L. Three-Place tractor airplane was designed and built. 

During the 11)11) Aeronautical Exposition the 27th (New York) 
Division returned from France on the Leviathan; and it was decided 
to greet the soldiers by air. C. J. Zimmermann, chief test pilot for 
the company, volunteered to carry out the commission with a Model 
40 flying boat. Accordingly on March 4th a package of letters, con- 
signed to the commander, was carried out and literally put on board 
the steamer by Pilot Zimmermann. It was necessary to bring the 
flying boat very close to the rear of the steamer to make certain the 
delivery. 

Later, Otto Praeger, Second Assistant Postmaster General, ordered 
the experiment of delivering mail by airplane to a ship at sea. Ac- 
cordingly Thomas A. I'atten, Postmaster of New York City, with 
the cooperation of David Lindsay of the International Mercantile 
Marine and Inglis M. Uppercu, President of the Aeromarine Plane 
and Motor Company, arranged that the experiment be undertaken on 
the White Star Liner Adriatic, sailing from New York August 14th, 
ItilO. The Aeromarine Model 40 "C" flying boat, especially 
equipped, was used. 

Although the weather conditions were exceedingly unfavorable on 
the morning of the 14th, it was decided to carry out the pre-arranged 
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1. Aeromarine Final Assembly Boom. 2. Aeromarini! Administration Uuilding. 
3. Aeromaritie Factory from Landing Field. 4. View of Aeromarine Landing 
Field from \ioof. 5." Aseemlily Koom, Aeromarine Factory. H. Hull Con- 
■tructing Room, Aeromarine Factory. 
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plans. Pilot Zimmermann with Richard Greisinger, aa mechaDic 
and operator of the mail dropping device (which had been worked out 
after days of careful experimenting at Keyport) started from 86th 
Street with the bag of mail and successfull.v dropped it on board the 
steamer at 2:10 o'clock that afternoon, one hour and forty-five min- 
utes after the vessel had sailed. 

From time to time damaged machines have been sent to the factory 
by insurance companies and individuals for repairs. Considerable 
work has been done on privately owned J. N.-4 land machines, which 
had either been through crashes or were in need of general over- 



Toward the end of the summer the air service selected various 
companies to rebuild D. H,-4 fighting planes into D. H.-4-B machines. 
The Aeromarine Plane and Motor Company was first given a con- 
tract to reconstruct seventy-five of these planes ; and later the order 
was increased by fifty, making a total of one himdred and twenty- 
five. The first order was completed fully a month ahead of the con- 
tract time allowance of ninety days. 

At the request of the Navy, bids were submitted for three machines 
designed and built according to specifications for ship airplanes. A 
contract for three machines was awarded, and they were hullt. 

FLIGHT OF AEBOMARINE MODEL 4<» BOA.T FROM NEW YOEK 
TO HAVANA, CUBA, AND KETUKN 

As it was necessary to send a pilot and mechanic to Cuba to open 
a passenger service between the Island, pepublic and Key West, 
using a Model 50 " S " and a 40 " C " flying boat, it was decided to 
send the two men by air in a 40 " B " flying boat. This machine 
arrived in Key West after a flight of twenty hours and forty-five 
minutes and from there escorted the other two machines to Cuba on 
their maiden trips, thus completing the first trip from New York to 
Havana by airplane. 

And on Wednesday, December 3rd, 1919, the Aeromarine Model 
40 "L" flying boat piloted by Mr. Zinunermann with Eichard 
Greisinger as mechanic, and Aero, the bull pup mascot, returned to 
the Aeromarine Plane and Motor factory, having completed the first 
trip by airplane from New "V'ork to Havana and return. 

The Mmlel 40 boat was fiown to Havana, not so much to allow 
Pilot Zimmermann and Mechanic Greisinger to aid in starting the 
first air service between Key West and Havana, but to thoroughly 
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test in actual service two types of aeromarine motors, which later 
were to be put on the market. They are the Models " L-6D " and 
*' B-8." 

The " L-6D " is a direct drive, 6-cylinder aluminum block motor 
with a removable head, camshaft and valves being located in this 
head. It has shown remarkable efficiency in oil and gasoline con- 
sumption, both on the block and in flying testa. As a tried and 
proven piece of machinery, the " B-8 " 8-cylinder, Vee engine has 
met witli great success, it having been used in the 1918 trophy eon- 
test where it made an excellent record. 

The Model 40 flying boat left Keyport, equipped with a " B-8 " 
motor, on Monday, October 27th. The weather up to the time of 
starting was so ioggy it was deemed advisable not to make an earlier 
start. The fog then lifted sufficiently to warrant beginning the flight. 

The boat passed Deal Beach 2.5 minutes later, but ran into fog 
so thick it was necessary to fly entirely by compass. Later, it was 
decided to land in the ocean and wait for the weather to clear a bit. 
As an hour's wait did not improve conditions, Pilot Zimmermann 
again took the air and flew a course he thought would take him down 
the coast. After a few minutes' flying he again landed and found 
himself in front of a hangar at Atlantic City. The weather con- 
tinued unfavorable so he laid over until next day. 

The flight was resumed next morning. At Assategue the ship was 
refueled and guided to Manteo, North Carolina, where it was decided 
to spend the night. This city is only a few miles from Kill Devil 
Hill, the scene of the Wright brothers' early experiments and first 
success. 

Leaving Manteo the next morning and passing Moorehead City, 
Southport, North Carolina, Beaufort, South Carolina, the voyagers 
made a landing, finally, four miles from St. Augustine, Florida, 
where a gallon of oil was obtained from a motor boat and the flight 
resumed to St. Augustine and thence on to Key West. Afier two 
days spent in changing motors the boat was ready for another flight 
and the two service boats were assembled. 

Delays, due to improper customs papers, passports, etc., prevented 
sailing from Key West before November 15th, when the three flying 
boats sot out. Darkness overtook the " fleet " halfway between Key 
West and Havana, but aided by a spot light carried by " Admiral " 
Zimmermann and guided by compass, the " fleet " sighted " fel 
Morro " light, four miles to port of the course; and heading about 
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. Side view Aeromarine Model 50-B, 2. Aeromarine U. S. Mail Boat. 3. Aero- 
marine Model 50-B. on the Beach. 4. Side view Aeromarine Model 50-S. 
5. Front quarter view Aeromarine Model 40.B. 8. Side view Model 40-B. 
Aeromarine Boat. 7. Aeromarine model 40-L. Flying Boat off shore. 
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accordingly, made a safe landing in the harbor. Customs formali- 
ties finally permitted the three machines to ride at anchor under the 
protecting walls of El Morro castle where thev created a sensation, 
these harbingers of the future in a city whose heart is always open to 
those who navigate the seas. 

Pilot Zimmermann set out on the return flight in his flying boat the 
morning of ^November 19th. The return was much the same as the 
outward voyage, except bad weather and strong head winds were en- 
countered, greatly delaying the flight and necessitating a stop-over in 
Key West, Savannah and Hog Island, Virginia, to await better 
weather. During the last two days of the trip, Zimmei-mann and 
Greisinger suffered considerably from cold, not being equipped for 
cold weather flying. This was the first round trip between New 
York and Havana. 

Motor development, which has been under way for some years 
past, has progressed rapidly to the perfection of two general types of 
motors, the Model " L-6I) " and the " B-8." 

The " L-GD," a vertical 6-cylfnder motor, developing 130 horse- 
power, has been looked upon favorably by the Navy for some time. 
One motor was delivered to the Bureau of Standards and tested for 
more than 90 hours, making a very creditable showing. Ten motors 
of this type, incorporating various suggested changes, were con- 
structed at once, 

The type " B-8 " motor, which was used for the Marine Trophy 
Contest, has been developed to a high point of perfection. A new 
and improved type of this motor with the cylinders at forty-five 
degrees instead of ninety has been built. 

Various additions to plant equipment have been made, including a 
complete new set of production machinery for the " L " motor divi- 
sion and many special machines, among which is a crankshaft grinder. 

A propeller department with equipment sufficient to produce pro- 
pellers for the total production of airplanes and spare parts has 
been established and is in good working order. 

Thus, during the last year, the Aeromarine Plane and Motor Com- 
pany has built and exhibited the first cabin flying boat sold for com- 
mercial use. (Model 50.) 

Perfected a two place sportsman's flying boat. (Model 40.) 

Designed and built the first flying boat used for passenger service 
between New York and Atlantic City. (Model ."»0 " S.") 

Designed and built the first flying boat used to carry mail to a 
ship at sea. (Model 40 " C") 
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Designed and built the first flying boat to carry a commercial 
traveler over liis territory. (Model 40 " C") 

Designed and built the first flying boat, including the motor, to 
complete the trip from New York to Havana, and return. (Model 
40.) 

Designed and built a five passenger twin-engine flying boat. 
(Model 60.) 

Finished a navy contract for training flying boats, (llodel 40.) 

Designed and built three special fighting ship airplanes for the 
Navy. (Model A.S.) 

Rebuilt one hundred and twenty-five D. H.-4 airplanes on an army 
contract. 

Completed the experimental work on two separate types of air- 
plane motors. (Models " L-6D " and " B-8.") 
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THE BOEING AIRPLANE COMPANY 

Plaht — Georgetown Station, Seattle, Waahingtan. 
Officert and Direotora 

President W. E. BoEiNa 

Vice-President and General Manager E. N. Gorr 

Secretary and Aatittant to the President , . J. T. Habtson 

On the afternoon of November 15th, 1916, a small group of 
sportsmen stood on tlie landing platform of a large hangar on the 
North shore of Lake Union, near the center of Seattle. Interest was 
intense in this little group, which was formed at the instance of W. E. 
Boeing, for the purpose of contributing to the development of aero- 
nautics. This day was to witness the first flight of a machine repre- 
senting their combined effort. A small seaplane had just left the 
hangar. With its motor idling, the machine stood off the landing 
platform, a beautiful picture against the bine water. Suddenly, 
with a roar from its motor, the machine gathered headway, and with 
the ease of a seagull, gracefully left the surface of the lake for the 
first time. A cheer went up from the little group. Only those who 
have firmly held to a definite principle over months of effort, can 
appreciate their enthusiasm, for this product of their ideals was the 
first American designed plane to combine symmetric and assymetric 
stability. 

The new machine was original. It was a biplane combining 50 
per cent, stagger, 1741,4 degrees dihedral, 2^4 degrees decalage, and 
the use of balanced elevators entirely eliminating the horizontal 
stabilizer. This combination gave inherent stability, both lateral and 
longitudinal, and did not in any way detract from the controllability 
and ease of operation of the machine. Rather, the controllability 
was increased, for few seaplanes can perform the variety of stunts 
of which this type is easily capable. 

But this machine did not represent the first effort of this group. 
In the summer of 1!)15, Mr. Boeing became greatly interested in 
aeronautics. In October he began flying instruction at the Glenn L. 
Jlartin school in California. On the completion of his course, early 
in 1916, a machine, Model T. A, was ordered from the Jfartin factory. 
This machine was delivered in Seattle early in the spring and active 
flying undertaken. Not satisfied, however, with the limitations of 
flying an already developed machine, Mr. Boeing gathered together a 
group of technical assistants and began the design of the first " Boe- 
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ing" plane. Tlie craft was along orthogonal lines corresponding 
with current practise, and was known as the B. & W. model By in- 
stalling the necessary machinery in the hangar which had been built 
to house the Martin plane, the construction of two of these models 
was commenced. The first flight, with Mr. Boeing as pilot, was 
made on June 20th, 1916. 

By this time it was found that the business necessary to the con- 
tinuance of experimental work could more easily be carried on in the 
name of a corporation; Consequently, on July 15, 1916, the Pacific 
Aero Products Company was organized and the activities taken under 
that name. Later, on April 30, 1917, the name of the corporation 
was changed to the Boeing Airplane Company. 

The original plant operated by the Pacific Aero Products was 
taken over in the spring of 1917 and consisted of one large two-story 
building, located on the Duwamish Kiver, just south of the center of 
the city. The design and construction of the first distinctly " Boe- 
ing " plane, was carried out at the Lake Union hangar, and was fol- 
lowed by an extensive series of experiments on pontoon design, that 
ended with the successful development of a twin float landing gear 
which was used on the succeeding models. 

Both the United States Army and N'avy were quick to recognize 
the merits of the new Boeing plane. Experimental orders were soon 
placed for training machines of this type. The Type E. A. was de- 
veloped for the Army and was a " Sociable Seater " training machine 
powered with the Curtiss O. X, X.-2, eight cylinder 100 horse-power 
motor. The Navj' placed an experimental order for training ma- 
chines very similar to the original type powered with the Hall-Scott 
A.-7-a, 100 horse-power motor. These machines were delivered to the 
Training Station at Pensacola, Florida, soon after the declaration of 
war, where exhaustive tests proved their adaptability to the training 
of Naval Aviators. As a result of these tests 50 machines were 
ordered for use at the San Diego Naval Air Station, and deliveries 
were made in the spring of 1918. 

Continuing along the line of experiments on this type, the Navy 
requested a development using the single float, 178 degrees dihedral, 
and the Curtiss O. X. X.-5 motor. The type C.-l-F. was therefore 
completed and delivered to the Hampton Eoads Naval Air Station for 
tests. 

In order to handle quantity production during the war emergency, 
the original factory was greatly enlarged by the addition of several 
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buildings. Throughout construction one cardinal principle was 
maintained. The Boeing plant was to he an ideal aircraft factory 
and therefore must be self-contained. All operations necessary to 
the construction of modern aircraft could be performed within the 
plant and as a result a high standard of workmanship was maintained. 
To build up this standard has always been the ideal of the Coeing 
organization. 

In the summer of 1!)1S, the contract for training planes having 
been completed, the Navy requested that the efforts of the company 
be turned to the production of the successful standardized flying 
boat, known as Model H, S.-2-L, This craft was used extensively for 
submarine patrol and coastal observation on both sides of the Atlantic. 
The H. S.-2-L flying boats were much larger than the training planes 
and made necessary the construction of additional facilities. 

Pursuing the practise followed in the previous buildings, a new 
assembly building was completed, embodying tile mill construction. 
This building is 200 feet long by 150 feet wide, and has a clear 
floor space 200 feet long by 100 feet wide with 30 feet headroom. 
The farsighted policy of providing a room of this size is shown in the 
present tendency toward the <levelopmcnt of exceedingly large ma- 
chines, and this room is of ample size in which to assemble the super- 
aircraft of the next few years. 

With the signing of the Armistice and its accompanying cancela- 
tions, the company was permitted to finish only twenty-five of the 
H. S.-2-L type. These were delivered in the spring of 1019 and em- 
bodied several changes, made at the request of the Boeing technical 
staiT, which greatly increased the efficiency and performance of the 
machine. 

During the war emergency the personnel of the organization 
attained a high state of eftieieney. The long interest shown by Mr. 
Boeing in fostering aeronautical development had placed him in a 
unique position. As President of the company he not only gave his 
active interest to the executive development but his influence in the 
design of the various models had been a practical help from the sci- 
enti£c standpoint. 

Throughont the emergency the extensive executive and manufactui^ 
ing experience of E. N. Gott, Vice-President and General Manager, 
has contributed materially to the success and final formulation of the 
organization. Coming from the Griffin Wheel Company, Mr. Gott 
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30 feet of head room. 5. Boeine Model E. A. Sbrial Seater Training 
PUne. 6. Arrival at Seattle of Firet Aerial Mail, March 3, 1910. . W. K, 
Botdng,' Pilot. Edward Hubbard, AgfiBtftDt Pilot. 
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brought a wealth of practical experience the value of which cannot be 
overestimated. 

Early in the spring of 1917, J. T. Hartson became connected with 
the company. Starting with the technical development, Mr. Hartaon 
has progressed through all departments. This valuable experience 
is now being used to practical advantage in the executive position he 
now holds as Secretary of the company and assistant to the President. 

The Superintendent of the Boeing manufacturing departments, 
C. A, Berlin, was an early and enthusiastic devotee of flying, Mr; 
Berlin was a member of the first Curtiss class in flying at San Diego 
in 1913, and subsequently gave exhibitions throughout the country, 
developing an excellent reputation as an exhibition pilot. His work 
in crystallizing the organization of the manufacturing departments 
cannot be overvalued, particularly in view of the increased production 
necessary during the war. 

The early technical development was under the direction of J. C. 
Foley, who subsequently severed his connection with the company. 
During the war, John W. Jliller, Professor of Aeronautics at the 
University of Washington, held the position of Chief Engineer, and 
materially assisted in the technical development during that period. 
The present technical staff consists of C, L, Egtvedt, chief engineer, 
L. S. Marsh, assistant engineer, and P. G. Johnson, production man- 
ager. The efforts of these men have been untiring and their progres- 
sive development along both technical and practical lines has kept 
them in close touch with the rapid advance of aeronautics. 

Immediately on the signing of the Armistice, the future plans of 
the company took definite form. Realizing the natural advantages of 
the local district for the use of seaplanes and flying boats and con- 
sidering the extensive experience represented by the organization in 
the design and construction of such types, it was decided that the 
future field of activities would center around the development of 
aircraft for use about the inland waters of Puget Sound and 
Alaska. The efforts of the engineering department were immedi- 
ately directed to this end and several highly satisfactory types were 
developed. 

Slight modifications were made in the " C " type, which had been 
so successful for naval training purposes, adapting it more fully to 
the needs of commercial users. It now represents the development 
of years of experience and combines extreme maneuverability and 
ease of oontrol with great strength and sturdiness. This model is 
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now known as C. L.-4-S and is powered with the new Hall-Scott 
Liberty-4 motor. 

Two decidedly new developments were made, improving the war 
practise in flying boat construction. These types are known as the 
B.-l and B. B,-l. Both types have been designated for use under the 
extremely hard conditions that will be experienced during the early 
years of commercial aeronautics. The hulls in particular represent- 
ing the latest development of strength and rigidity, being of laminated 
red cedar, laid at 45 degrees to each other and to the center line of 
the boat, with fabric and marine glue between the plies. This con- 
struction eliminates the use of fins or sponsons as was common in war 
practise, and greatly increases the hull strength, in addition to ma- 
terially reducing its weight. 

The B.-l has a wing spread of 50 feet 3% inches, is powered with 
the Hall-Scott Liberty-6, and develops 93 miles per hour at high 
speed. A low landing speed of 50 miles per hour, a climb of 3,600 
feet in ten minutes, gasoline capacity for five hours' continuous high 
speed travel, and an allowance of 560 pounds for passengers or mail, 
make the machine eminently suited for commercial use. 

The Model B. B.-1 is similar in design to the B.-l but somewhat 
smaller, being powered with the Hall-Scott Liberty-4. It has a wing 
spread of 45 feet 6 inches, a high speed of 86 miles per hour, a land- 
ing speed of 34 miles per hour, gasoline capacity for three hours at 
high speed, will climb 3,400 feet in ten minutes, and has a passenger 
allowance of 500 pounds. These models have found great favor in 
the Northwest, the former for heavy commercial work, and the 
later as a sportsman's model. 

It is of interest to note that in order to complete the field of aero- 
nautical development, the Boeing Company became the sole licensees 
for the construction of the sea sled under the Hickman patents. Due 
to their high speed and great seaworthiness, these craft were used 
extensively by the Navy as rescue boats in connection with the Air 
Stations. Boats of this type were completed just before the Armistice 
was signed for use as torpedo carriers. Being of economical con- 
struction, and yet carrying a charge capable of sinking a capital ship, 
their oifensive value was indeed great. A larger type was developed 
from the deck o£ which land airplanes were flown with great success. 
This type of boat was intended for use in connection with the larger 
types o£ bombing planes, the plan being to deliver the plane close to 
the German submarine bases of the North Sea, near which it could 
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be lauDclied into the air with full supply of gasoline and bombs. 
This eliminated the long flights necessary without the aea sled equip- 
ment. 

Because of its high speed and seaworthinesa, the sea sled is well 
suited to pleasure and commercial uses, and the Boeing Company ia 
now developing the territory comprising the western section of the 
United States and Alaska, and the insular poasessions in the Pacific. 

The same interest and patriotism shown by the Boeing organiza- 
tion during the war is now being directed toward the development 
of commercial aviation in all its branches. The high standard of 
workmanship that made Boeing planes notably successful during that 
period will be maintained through future years. 

The Boeing organization — schooled in the exacting requirements 
of war operation — will be available to the commercial user of air- 
craft, while the same imdyiog faith in the future of aeronautics that 
led to the original formation of the company will keep it in the 
forefront of aeronautical development. 
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. Dorothy Dalton ready tor a fliglit in 
over the bay at Port Wasliington, 
4. Curtiss ^Bgull in flight. 
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In the history of aircraft manlfacture November 11th, 1918, will 
be less important as the ending of the war than as the beginning of 
peace. 

Particularly has this been true of the Curtiss organization with 
its experimental and production forces. 

While better prepared than ever before to produce the accurate 
and progressive work demanded by military aviation, it has been 
extensively occupied during the last twelve months in meeting de- 
mands for commercial aeroplanes. The successful accomplishment 
by the Navy-Curtiss 4 flying boat, of the first transatlantic flight and 
the setting of new world's climb and altitude records by the Curtiss 
Waap, link Curtiss design and production with two of the greatest 
scientiflc achievements of the year, both involving United States 
Navy aircraft. 

On the other hand, the industrial accomplishment, if entirely dif- 
ferent, has been of at least as great a significance. Under the di- 
rection of Curtiss Executives the severe battle plane has been trans- 
formed into the upholstered aerial limousine. The machine gun has 
made way for the self starter. And Curtiss production has put the 
fuel cost of flying on a business basis, established an international 
system of dealers and distributors, and provided for public use five 
distinct commercial types of aircraft, . 

aOVEKNMENT WORK IN 1919 

At the conclusion of the war the nine Curtiss production plants of 
the Curtiss Aeroplane and Uotor Corporation and the experimental 
plant of the Curtiss Engineering Corporation were busy with govern- 
ment orders. 

It was evident that with contracts for four N. C. boats, a number 
of H.-16's, H. S.-3's, and M. F.'s with H. A. hydro-aeroplanes and 
18-B and 18-T speed aeroplanes, the experimental plant would have 
government work on its floors for months to come. 

The production plants, however, working on standard jobs, could 
finish their large contracts quickly. It was accordingly necessary to 
face the fact that with lessening government orders the Curtiss Aero- 
plane and Motor Corporation, the production branch of the organiza- 
tion, must retire from active work or reorganize and find and sup- 
ply markets for commercial aircraft. The question of retirement 
was not considered. Reorganization for peace time aviation was 
begun. 
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A corner of the Chemical and Metallurgical laboratory, Curtiss Garden City 
Plant. 2. Collector end of eeven-foot CiirtisB winil tunnel, Garden City- 
3. Balance of seven-foot- wind tunnel, by wlijch' wilid pressures on models 
are recorded. 4. The model shop, Curtiss Garden City, Research Department. 
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John N, Willys and Glenn H. Curtiss, the leaders in the Curtiss 
corporations, believed in ^e immediate practicability of the commer- 
cial airplane. 



, AVIATION 

Mr. Curtiss, associated with aviation since 1904, flyer of the first 
aeroplane to make a publicly announced flight in the United States, 
and inventor of the hydro-aeroplane and the flying boat, had never 
regarded the airplane as a purely military or exhibition machine. As 
early as 1913 a four passenger flying boat of his design and con- 
struction had been used by Harold McCormick to commute between 
Lake Forest and Chicago, Curtiss aeroplanes had carried mail as 
early as 1911. In 1919 Mr. Curtiss turned with full confidence to a 
task in which he had always been interested and which now seemed 
capable of satisfactory completion: the designing of special types of 
aircraft for practical peace uses. 

Mr. Willys brought to the problem of organization for the produc- 
tion and marketing of these machines a long and successful experience 
with the automobile industry. 

With him W. W. Mountain, as first Vice-President and General 
Manager, assumed responsibility for peace time development. The 
business of making aeroplanes is still new. Few who make their first 
flight realize the importance of a skilful executive in the successful 
launching of a flyabout or aerial limousine, Mr. Mountain brought 
to the Curtiss organization tried and valuable executive experience. 
He has been a powerful directing influence in the establishment of 
the Curtiss Corporations upon a peace time business basis. Charles 
M. Manly, one of his assistants, was the designer of the motor for 
Langley's aerodrome, and an executive and consulting engineer iden- 
tifled with the Curtiss organization for many years. 

KXTENSION OF CUKTISa ACTIVITIES 

Important development in the Curtiss Sales Department now began 
under the new Sales Manager, John P. Davies. Formerly Officer in 
Charge of Night Flying at Ellington Field, Texas, and later special 
American representative abroad for the study of night flying at the 
European fronts, Mr. Davies had considerable practical experience 
with flying and general aeronautical questions. Under his direction 
the Sales Department established Curtiss dealers and distributors 
throughout the United States, in Europe, Japan, and the Philippines, 
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1. Interior of tlie Curtiss Eagle, first iutereity aerial liner powered with three 
CurtiBB >^i\, 130 h.p. motora. 2. Bert Acoata at the wheel of the Curtisa 
eight passenger Eagle. 3. Curtiss Eagle in flight. 4 and 5. (Jeneral views 
of CurtiSB Eagle, showing side entrance door, removable steps and power 
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While this preliminary work was being completed the Department 
of Education and Sales Promotion, as part of the Sales organization, 
began a vigorous campaign under Fay L. Faurote in public education 
through aeroplane publicity, and in advertising designed to convince 
the business and pleasure worlds of the immediate practicability of 
the aeroplane for peace time service. 

On April 4th, 1919, the first commercial Curtisa flying boat left 
the Garden City factory, — the three passenger flying boat Seagull. 
On April 12th, 1919, was made the first flight of the first Curtiss 
commercial aeroplane for 191!>, — the three passenger Oriole. It is a 
matter of interest that these seem to have been the first post-war com- 
mercial designs for both marine and land flying put to regular use in 
any- country. 

In appearance and performance they announced a new era, 
" Make it safe," and " Make it comfortable " had been the demands 
of the business world. The new Curtiss designs paralleled the com- 
fort of the automobile, reduced materially the cost of operation, gave 
new style and stability for everyday flying, and increased the avail- 
able speed of their type. 

NEW AERONAUTICAL TYPES 

The Oriole, for instance, offered clean lines, enamel finish for the 
body, and a pleasing color harmony of orange and yellow. By means 
of a side door opening on the lower wing, entrance into the passen- 
ger compartment was made simple and easy. A touch of the self- 
starter button set the engine in motion. Cushioned compartments 
afforded comfortable seating, and specially designed windshields re- 
duced motor noise and practically eliminated the wind pressure. 
Covering a ground space of only 36 feet for span and 2Z feet for 
overall length, the new aeroplane had a speed of 96 miles per hour 
with the 150 horse-power K.-6 motor. This meant a fuel cost of from 
ZYio to 4 cents per mile of straight flying, or from a cent to a cent 
and a third for each passenger per mile. With transportation figured 
on a mileage basis the new aeroplane was thus able to offer service at a 
reasonable cost. At the same time it was, thanks to the constniction 
of its body, a sturdy machine capable of resisting the roughest usage. 

What the Oriole represented in the over-the-land flying, the Curtiss 
Seagull represented in practical marine aviation. Like the Oriole, 
it added to capacity without increasing power. It was equipped 
with a self starter. Entrance required merely the stepping from 
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1. Oriole Fuaelages — Cutiiss Buffalo Plant. 2. CurtisB Six Motors being in- 
stalled in Curtiss Orioles. 3. Curtiss J.N.'s in process of rebuilding, Orioles 
in background. 4. SeaculU on floor of Curtiss Garden City Plant — Curties 
Scooter in Center, 5. X^rties Panel and Fuselage Departments. 
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the " running board " of the lower wing into the comfortable com- 
partment of the boat bull, where three seats were arranged for pilot 
and passengers. The result of a long evolution in ilying boat build- 
ing, the Seagull paralleled in small unit construction what the N. C.'s 
represented in larger units. Its hull, finished in mahogany planking, 
was sufficiently sturdy to ride rough water with safety. Employing 
Curtiss K.-6 motors it flew at a speed of 76 miles per hour. 

TRANSFER OF GOVERNMENT AEROPLANES 

With these two types ready for quantity production and the eight 
passenger Curtiss Eagle in process of construction for iise as an aerial 
liner, Curtiss prospects for commercial flying were remarkably prom- 
ising. Dealers and distributors were busy by early summer at At- 
lantic City, Boston, Los Angeles, San Diego, Chicago, and other 
cities, while the organization of new branch offices proceeded rapidly. 
Abroad a South American mission, composed of C. W. Webster, 
Lawrence Leon, and Orton Hoover, was active by July demonstrating 
the Curtiss Oriole, Seagull, and Wasp, and investigating South 
American aeroplane markets. 

At this juncture the commercial aviation outlook was affected by 
an important action on the part of the Government. 

Peace found the Army Air Service with thousands of training 
planes and motors. For many of these no legitimate governmental 
use could be found. It was decided to dispose of them. 

With the question of marketing, however, came the question of 
preparation for sale. Many of the machines and motors had been 
used. The Government was not in a position to rebuild them. To 
sell them without guarantee among unknown buyers would be to reap 
a harvest of accidents and retard the development of flying. The 
furnishing of spare parts, too, represented an important problem. 

It accordingly seemed advisable to sell the entire lot to some one re- 
sponsible who would undertake to overhaul motors and rebuild engines 
and planes before disposing of them, and would guarantee a future 
supply of spares. 

The Curtiss Aeroplane and !Motor Corporation, as the company 
which had manufactured the major portion of the equipment to be 
sold, was a logical buyer and distributor of material, and with 
others, was given the opportunity of buying the government ma- 
chines. After a careful inventory by Curtiss and Government 
engineers, an agreement was reached. The question of whether the 
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for Spearmint deliveries. 3. Curtisa MoiTel J.N.-4-D.-2. 4. Alfred Decker 
and Uobn Aerial Delivery service. 5. Curtias HA Mail Plane, 6. Mary 
Roberts Rinehart in the cockpit of a. Curtiss airplane. 7. Curtiaa R.-4-L.M. 
Mail Plane." 8. Capt. Richard Depew, Head of Curtiss FlyingSchooi.Gar- 
den City, L. I. 9. C. S, Jones, AaaiHtant Chief of CurtisB Flying Operations. 
10. CurtiBs Aerial Taxi Service. 
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number of aeroplanes could be disposed of caused great hesitation. It 
was felt by the Curtiss Companies, however, that the benefits bound 
to accrue to the industry through the proper preparation for the 
market of these planes and motors by some one responsible, and the 
establishment of aeronautical trade on a sound basis, outweighed the 
diiRculties to be encountered. 

FOUR AEROPLANES FOR PEACE TIME FLYING 

During the summer of 1919 the transfer of a number of planes 
was completed, but it was not until well into the fall that the govern- 
ment property as a whole may be said to have been put at the disposal 
of the Curtiss selling organization. 

These army training planes, for the most past Curtiss J. N.'a, were 
by their design adapted to peace service. Built to withstand the hard 
knocks of training, they were calculated to meet the wear and tear of 
daily business or pleasure service. Their engines represented fuel 
economy. The cost price was considerably lower than that of any 
other high class machines put upon the aeronautical market. They 
offered the returning military aviator an opportunity to own and fly 
an aeroplane which he had grown to trust and appreciate during a 
period of stress. 

With Orioles, Seagtills, Curtiss J, N.-4's, and J.-l's with Curtiss 
O. X,-5 motors available, the Sales Department now had four distinct 
aeronautical types to offer the public for commercial use. 

ACTIVITY OF ClTRTiaS PLANES 

It is impossible here to trace in detail the activity of the Curtiss 
Aeroplane and Motor Corporation between March and December, 
1919, embracing as it does the many records established by Curtiss 
dealers and distributors. On March 12th, 1919, Roland Rohlfs made 
for Lord and Taylor of New York City, the first commercial delivery 
of dry goods, transporting 150 pounds of merchandise from Roosevelt 
Field, Mineola, to Pelham Bay, New York, in 15 minutes. Under 
Lieutenant-Commander Scofield of the Third Naval District the prac- 
ticability of the aerial ambulance was shown when a Curtiss flying 
boat transported a wounded officer from Far Rockaway to St, Luke's 
hospital, 113th Street and North River. Such demonstrations, as the 
first aerial delivery of typewriters (Atlantic City, April 30th) by a 
Curtiss Seagull, the first regular clothing deliveries (Alfred Decker 
and Cohn, Chicago, June 3rd following) in Curtiss J. N.'s, the first 
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flight of surgeon to patient in the same machine by Dr. F. A. Brew- 
ster of Beaver City, Iowa, May 24th, and the intercity flight of Mrs. 
S. E. J. Cox and her son in a Curtias Oriole from Houston, Texas, 
to New York City, completed October 7th without plane or motor 
difficulty of any sort, are typical of what has been occurring. 

In the Aeronautical Convention tests at Atlantic City in May, 
1919, the Oriole won first prizes for speed and reliability. Partici- 
pating iu the New York -Toronto reliability race, August 25th-29th, 
a Curtiss K-6 OrioU, piloted by Roland Rohlfs, took first prize for 
both reliability and speed among civilian types. Second, fourth, 
sixth, and eighth prizes were taken by Curtiss J. N.'s, O. X.-Orioles, 
and a Curtiss-motored J.-l for reliability, and second and third prizes 
for speed by a Curtiss O. X.-Oriole and a Curtiss .T. N.-4~D. 

FIRST DAILY PAaSENGER-CARRYlNG SERVICE 

Between San Pedro and Catalina Island the Chaplin-Curtiss Air- 
craft Corporation initiated on July 15th the first daily aerial passen- 
ger carrying service. The Curtiss Seagull was the plane employed. 
During September the delivery of a complete moving picture outfit 
from Los Angeles to the ranch of W. R. Hearst .was made from Los 
Angeles by the Chapliu-Cnrtiss Aircraft Corporation for the Los 
Angeles Examiner. The Wrigley Spearmint Company has used a 
number of Curtiss J. N.'s for advertising and sales purposes. Oil 
men in Texas and Oklahoma, ranchers in Montana and Iowa, theatri- 
cal circuits, movie players, news and photo services in New York have 
used Curtiss machines during the past year for inspection, adminis- 
tration, and publicity purposes. Well-known exhibition flyers such 
as Eddie Stinson, Ormer Locklear, and Ruth Law, have been using 
machines of the Curtiss J. N. type for exhibition and passenger carry- 
ing work, while others, such as Major S. E. Parker and Captain H. T. 
Wilcox, have used the Curtiss Seagull. Undoubtedly hundreds of 
thousands of people have made flights in such aeroplanes -and flying 
boats during the last eight months. At Atlantic City alone, 2,500 
ascended in two Seagulls at the Curtiss flying station. 

NEW AERONAUTICAL MOTORS - 

In this commercial activity Curtiss planes have depended upon 
Curtiss motors. The O. X.-5, 90 horse-power engine had been used 
with the Curtiss J. N. by the majority of army flyers in their primary 
training. The -new Curtiss K.-6, 150 horse-power motor, had been 
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developed during 191&, together with the 400 horse-power Cnrtiss 
K.-12 motor. On March 6th, 1919, the adaptation of these motors 
to standardized production for commercial use was taken up by F. R. 
Porter as Chief Motor Engineer for the Curtiss Aeroplane and 
Motor Corporation. The work of the Curtiss K.-12 was done in con- 
nection with the Curtiss Wasp in speed and altitude flying. The 
150 horse-power Curtiss K.-6 rendered continuous, successful service 
in both the Oriole and Seagvll. Its run of 2,500 miles from Houston 
to New York in Mrs. S. E. J. Cox's Oriole without even the chang- 
ing of a spark plug is unique. Other performances with which 
it was associated were the flight of E, W. Bubbard's Oriole through 
Oklahoma, Mississippi, and Tennessee of 1,200 miles of " abso- 
lutely satisfactory " flying, , and the remarkable performance of a 
Seagull piloted by W. H. Blair for the Thompson Aircraft Com- 
pany from New York to Detroit via the Hudson, Barge Canal, and 
Great Lakes, — 700 miles in all. 

II 

The establishment of a new industry — as commercial aeronautics 
was in January, 1919 — in the teeth of difficulties can not be a matter 
of hazard. The success of the Curtiss Aeroplane and Motor Cor- 
poration, the production arm, was possible only because of the effi- 
cient scientific service of the Curtiss Engineering Corporation. This 
experimental branch of the Curtiss organization drew up the designs 
for the Curtiss Oriole, Seagull, and Eagle. At the same time it was 
engaged in other work widely affecting peace time aviation and the 
progress of military and other governmental flying. 

The Engineering Corporation took form under the persona! direc- 
tion of Mr. Curtiss. In 1918 he established laboratories and factory 
at Garden City, and carried on in them the building of the N, C.'s, 
the speed triplane and biplane, the Curtiss K.-6 and K,-13 motors, etc. 

During the course of the war, the Burgess Company of Marblehead, 
Massachusetts, became associated with the Curtiss Aeroplane and 
Motor Corporation, and some time after the Curtiss Engineering 
Corporation had begun its activities, Frank H. Russell, President of 
the Burgess Company, joined Mr. Curtiss at Garden City as Vice- 
president and General Manager. During the war he was president 
of the Manufacturers Aircraft Association. On retiring as president 
he was elected secretary of the Association. 
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the cubtiss wind tunnels 

The equipment of the Engineering Corporation for aeronautical 
research and experimental production had been not a little responsible 
for the remarkable work done on the N. C.'s, the speed machines, and 
the new motors. Perhaps the most important feature of this equip- 
ment was the wind tunnel building. Here three wind tunnels, — 
seven, four, and two feet respectively, have been in use. Most im- 
portant of these is the seven foot tunnel, put in operation March 26th, 
1919. Seventy feet in overall length, and from seven to seventeen 
feet in diameter, it is believed to be the largest wind tunnel in the 
world. Prior to its construction data was gathered concerning all 
notable wind tunnels both in the United States and abroad. Using 
this material as a point of departure, Curtiss designers made notable 
improvements in wind tunnel design over existing types. In par- 
ticular the constancy of air flow was increased. The remarkably uni- 
form velocity distribution in the air current of the new tunnel hae 
insured an unprecedented accuracy in the measurement of wind 
forces. 

Wind tunnels, which produce for small models conditions parallel- 
ing those of flight, and provide for the prediction of the performance 
of an airplane as a whole, or the efficiency of any part of it, are be- 
coniing of increasing scientific value. In the Curtiss laboratory 
100 per cent, results have been obtained in foretelling the general 
behavior of Curtiss aircraft. The wind tunnel work has been under 
Dr. J. G. Coffin, Assistant Director of Research and formerly Asso- 
ciateProfessor of Physics in the College of the City of New York. 
A graduate of the Massachusetts Institute of Technology, Dr. Coffin 
has for years given his attention to questions of !N[athematic8 and 
Physics, and has made an intensive study of aerodynamical problems. 

WIND TUNNEL PKACTI8E AND RESULTS 

Under his direction the Cui'tiss Model Shop lias developed to a 
high point of efficiency. Here aeroplane models and models of aero- 
plane elements are made by skilled craftsmen for wind tunnel use. 
Varying in span from a foot to three feet, these miniature aeroplanes 
and flying boats, wrought in mahogany and aluminum, are accurate 
to thousandths of an inch. Built to the engineering designs for a 
contemplated machine, they are set up in the experimental chamber 
of the wind tunnel upon a spindle connected with a specially designed 
balance below. The speed of the air which is drawn past the model 
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is determined by the action of a special propeller driven by a 400 
borae-power motor. This motor is electrically controlled from the 
experimental chamber, and can furnish any speed desired, even to 
velocities approaching 100 miles per hour. These speeds are ac- 
curately measured by means of a new type of absolute pressure gauge. 
The balance can record wind pressures in all desired directions to 
.0001 of a pound. Keaulta are thus obtained which afford the basis 
for almost any knowledge touching the efficiency of aircraft. Shapes 
of wings can be tested for lifting capacity and for deadhead resist- 
ance. The efficiency of a fuselage shape can be determined. The 
pressures on the aeroplane in any position can be recorded. Stability, 
head resistance, action of rudder and elevator, behavior of sti'cam- 
liue wires, air driven gasoline pumps, etc., become no longer matters 
of doubt, for they can be settled in the laboratory preliminary to 
any field work. As a result new Curtiss machines perform like sea- 
soned types, showing that the aeroplane has been reduced to a problem 
like the railroad bridge, and solved in laboratory and factory pre- 
liminary to its first actual use. 

TESTS FOR AEEOl•LA^E MATEKLALS 

Another important part of scientific equipment used by the Curtiss 
Engineering Corporation was the Chemical and Metallurgical Re- 
search Laboratory. Here tests on wood, metal, " dope," cotton, etc., 
were scientifically carried out. Exact knowledge was made possible 
of the quality and hence the performance of every part of the aero- 
plane. This, checked against the stresses as figured from the wind 
tunnel data, insured a high factor of safety in Curtiss machines which 
made their construction as reliable as the scientifically erected bridge 
or tunnel to which the modern passenger daily trusts himself. 

Nor has equipment for motor development been neglected. During 
the past year two new Curtiss motors, the Curtiss Six and the Curtiss 
Twelve, have been evolved. These represent a re-designing for com- 
mercial production purposes of the Curtiss K.-6 and K.-12 aeronauti- 
cal engines. They have been developed under Chief Motor Engineer 
F. K. Porter, who was Chief Motor Engineer at MeCook Field, 
Dayton, Ohio, during the war. Under ilr. Porter's direction the 
motor laboratory has been enlarged. A 400 horse-power Sprague 
dynamometer with it.s own power plant and a 50 horse-power Sprague 
dynamometer for testing pumps, cam shafts, etc., have been installed. 
A torque stand, an exhaust system for carrying off all exhaust gases 
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by underground conduits, a stock room and a machine shop are part 
of the equipment. All gasoline, oil, etc., employed in laboratory work 
is scientifically weighed and results to date show that absolutely ac- 
curate tests for power, consumption, etc., can be run. 

FIRST FLIGHT ACROSS THE ATLANTIC 

In January, 1919, the N. C.-2 has just made way on the floor of 
the N.-C. extension of the Garden City plant for the N. C.-3. This 
flying boat with its sister the N. C,-4 required the work of 800 Curtiss 
men and women until late in April. It is now well known that the 
United States Navy decided late in 1918 to employ these gigantic 
flying boat bombers in the cause of science. The first flight across 
the Atlantic, May 16th-31st, 1919, is a story that any schoolboy can 
tell. It is a tribute to the bravery and the skill of United States 
Navy fliers. It was also an indication of the possibilities of commer- 
cial aviation. Coming at the beginning of the first year of peace, 
it showed the scientific progress which the aeroplane had made dur- 
ing four and a half years of war. It also revealed the skill at the 
disposal of The Curtiss Companies in conjunction with the naval 
constructors. The N. C.'s were, indeed, an index to the character and 
accomplishment of Mr. Curtiss. Since his development of the sea- 
plane in 1910-1911, Mr. Curtiss had led the world in hydro-aero- 
planes and fiying boats. It was significant that he should he asked to 
cooperate with government engineers in 1917 in the designing of the 
largest beavier-than-air craft built for the United States Aviation 
Service during the war, and the first aeroplane to cross the Atlantic. 

CUB.TIBS MAIL PLANES 

The Navy-Curtiss- flying boats represented only a part of the ac- 
tivity of the Curtiss Corporations. When the Aerial Mail Service 
was initiated in May, 191S, the first planes used were Curtiss J. N.'s 
Two of these made their anniversary flights on May 1st, 1919, indi- 
cating their high reliability under constant service. In the mean- 
while, however, other mail carriers had been devised by the Curtiss 
engineers. One of these was the Curtiss K.-4-L. M. machine. With 
a mail compartment capable of carrying from 300 to 625 pounds 
of mail, this aeroplane maintained a speed of 123 miles an hour, and 
the six machines delivered between April and August have stood 
up well under service. During August two other mail machines 
were delivered. These, the Curtiss H. A. aeroplanes, with a speed of 
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145 miles per hour, have made records in the Aerial Mail Service 
in the short time in which they have been in use. 

The HA hydro-aeroplane was another type built during the year 
1919. It bad already been given trial flights in the early part of 
the year, showing a speed of 131 miles per hour with full load, 
the fastest rate of travel recorded for a seaplane. Three of these 
Curtiss designs were delivered to the United States Navy between 
April and July, 1919. 

A number of aeroplanes and flying boats were also constructed for 
the Navy in quantity. A new navy type of flying boat, the H. S.-3 
long distance bomber of 74 foot wing span — was delivered in 
quantity between May l7th and August 1st. Between the signing 
of the Armistice and the end of January, seventeen H.-16'a — flying 
boats of 96 foot wing span — were also completed. 

DEVELOPMENT OF THE WASP 

With the exception of the N. C.'s, however, none of these types 
represented such progress in aeronautical design for the purely scien- 
tific and military purposes as the Curtiss Wasp and the Curtiss 
Hornet. 

Curtiss executives have always considered speed to he the prime 
characteristic of the aeroplane. As speed rates shot to 75, 90, 100, 
and even 140 miles an hour they were still convinced, as they are to- 
day, that the limits of aircraft with regard to velocity had by no 
means been reached. During the war they had initiated work upon 
a speed plane both in triplane and biplane form. The former had 
been tried out July ath, 1918, with success, but refinements designed 
to increase an already remarkable performance delayed tests on the 
final machine until the spring of 1919. In flights made at this time 
by Eoland Eohlfs a speed was achieved of 162 miles per hour with 
two men and a full military load, A climb of 12,000 feet in ten 
minutes with full load- and 16,000 feet in ten minutes with part 
load was obtained. 

Even at this time it was known that the Wasp had altitude possi- 
bilities. Pilot Rohlfs climbed in March, 1919,'to a height of 26,000 
feet, and descended only because of a failure on the part of his 
oxygen apparatus. It was decided, accordingly, to try for a world's 
altitude record, and a special model was designed whose increased 
wing surface raised the design ceiling from 30,000 to 35,000 feet. 
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A NEW WOBLd's altitude RECOBD 

Three altitude flights were made by Pilot Rolilfs with this ma- 
chine. All three were made with standard fuels and without special 
plane or motor accessories. The first, July 30th, 1919, set a new 
American altitude record of 30,400 feet. In absence of verification 
of Lieut. Casale's mark of 33,100 feet claimed on June 14th, at 
Villacoublay, France, this seemed also to be a world's height mark. 
Rohlfa followed this flight, which he considered unsatisfactory, with 
a second though unofficial flight on September 14th. On this oc- 
casion he ascended to an elevation of 34,200 feet. On September. 
18th, he made his third attempt. In the presence of government, 
Aero Club, and Curtiss officials he left Roosevelt field to reach an 
elevation of 34,910 feet, or 90 feet less than the design ceiling of 
the machine. 

" Did it thi^ time, all right," was his first words on reaching the 
ground. 

As Lieut. Casale's altitude was read from a barograph uncorrected 
for temperature, in accordance with European practise, the reading 
from Rohlfs' barograph of 34,910 feet, as calibrated by the U. S. 
Bureau of Standards, is the only one which can be compared with it 
and is 1810 feet better. 

With all corrections made in Rohlfs barograph, an official mini- 
mum altitude of 32,450 was granted by the Bureau of Standards. 

Whether European or American practise is followed Rohlfs thus 
holds the world's altitude record. 

On the following day the Wasp made a test flight for climb, and 
was officially granted a record of 20,000 feet in ten minutes. 

Like the Navy-Curtiss flying boats, the seven aeroplanes of the 
Wasp type which the factory produced this year for the American 
and the Bolivian Governments were a demonstration of what scientific 
equipment and skilled workers could accomplish. 

The Wasp was a study in scientific aeronautical construction. 
The Curtiss-ply fuselage enabled the body of the machine to be 
molded into a streaAline shape. Special wing construction made 
the planes of the Wasp reliable under the strong pressures resulting 
from her treiiiendoua velocity. The Curtiss K.-12 400 horse-power 
motor, built in a form remarkably compact, and by a reduction gear 
raising the propeller shaft above the crankshaft, enabled the stream- 
lining of the nose to be effectively carried out. Streamline wires, 
streamline shock absorbers, and streamline arrangement of the radia- 
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tors on the sides instead of the front of the fuselage, and enclosure of 
all control wires, cut down head resistance to a remarkable degree. 

W. L. Gilmore, chief aeronautical engineer, is in charge of re- 
search, design, and experimental production. Mr. Gilmore has 
been identified with Mr. Curtiss in the development of many Curtiss 
aeroplanes, and is prominent as a marine engine and boat designer. 

While working as an experimental unit under the direction of the 
Curtiss Aeroplane and Motor Corporation on the problems of peace- 
time aviation, the Curtiss Engineering Corporation plans to con- 
tinue the more strictly scientific development of aeroplanes, hydro- 
aeroplanes, flying boats and aeronautical motors. 

Ill 

The designing of an aerial liner which could be used as the trans- 
portation unit in regular passenger carrying lines bad been one of 
the first projects to which Curtiss executives had given their atten- 
tion early in 1919. 

Their conception of the practical aeroplane for commercial pas- 
senger carrying was finally manifested in the plans for an eight pas- 
senger machine with an enclosed passenger cabin and a power plant 
of three Curtiss Six motors. Leaving the factory on July 2+th, it 
soon proved that its contribution to commercial aviation would be 
highly important. Without sacrificing anything of the comfort and 
security which its builders had in mind, it developed a speed of 99 
miles per hour, proved an ability to maintain altitude on two mo- 
tors and showed a cruising radius from 350 to 475 miles. 

AN AERIAL LIMOUSINE 

On September 27th, 1919, the Curtiss intercity passenger carrier 
made its first public flight, carrying a number of editors and writers 
prominent in the scientific and aeronautical worlds. The demon- 
stration was unanimously agreed to have showed the practicability 
of the machine for passenger service. " Steadier than any Pull- 
man," was the verdict of Evan J. David, editor of Flying. Enter- 
ing the capacious side door the first seven passengers found them- 
selves in a comfortable cabin, equipped with individual wicker seats, 
and looking through clear windows on the outside world. A touch 
of the self-starter button " turned over " each of the three motors. 
With three propellers revolving, the Eagle taxied across the field, 
faced the wind, and in a few seconds was riding smoothly upon it. 
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" The ladies in our party," says Laurence La Tourette Dri^s, Presi- 
dent of the American Flying Club, " were particularly enchanted to 
discover that they did not have to remove their hata, and that the 
pressure of the wind did not even diaturh their hair! " Passengers 
conversed with one another, walked about from seat to seat, and 
watched the world go by beneath convinced that commercial avia- 
tion, with the highest speed and the smoothest roadbed in the world, 
had arrived in a tangible and thoroughly practical and delightful 
form. 

PRACTICAL DEMONSTRATION AT WASHINGTON 

The flights of September 27th were followed by a number of 
others. So reliable was the Eagle that it was decided to fly it, to- 
gether with three Curtiss Orioles, to the national capital via Phila- 
delphia. Here it would be possible to make demonstrations with 
both machines which would bring to the attention of Congress and 
other representatives of the United States as well as of foreigu gov- 
ernments, the year's progress in practical aviation. 

On October 24th, accordingly, the Eagle, piloted by Bert Acosta, 
left for Washington with three Curtiss Orioles and two Curtiss 
J. N.'s. Stopping at Philadelphia, she made a number of demonstra- 
tion flights. 

On October 29th she resumed her journey and, arriving at Wash- 
ington, was busy for ten days in the greatest practical demonstration 
of flying ever known to have been made. Eighty-two flights were 
completed, four hundred and ninety-six passengers were carried, in 
the Eagle alone. Not an accident in the air or on the ground marred 
the performance. Under the skilful piloting of Bert Acosta the 
machine thoroughly proved her steady flying value. She flew under 
varying and often unfavorable weather conditions. Such promi- 
nent Washington residents as Second Assistant Postmaster General 
Praeger, in charge of the Aerial Mail Service, Benedict Crowell, As- 
sistant Secretary of War, Mrs. Newton D. Baker, Air Commodore 
L. E. O. Charlton, British Air Attache, Major General C. T. Meno- 
her, Director of the Air Service, Senators C. S. Page, H. S. New, I. 
L. Lenroot, and dozens of other Congressmen, members of embassies 
and legations, oificers and seerctaries in the aviation services of the 
Army and Navy, etc., flew in the Eagle and the Orioles — a total of 
855. Washington, which had seen every military plane to date, was 
amazed by the new achievement which the Curtiss peace time planes 
recorded for its benefit. 
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This is the atorj of Curtiss planes during the year 1919. They 
have made for hoth scientific and commercial development. They 
represent a great beginning in a new activity, a new industry. 

Great as the success of practical aviation has been this year when 
measured by public expectation, its immediate future is far greater. 
Curtiss factories at Garden City and Buffalo are supplemented by 
Curtiss Flying Stations at Buffalo, Atlantic City, New Jersey, New- 
port News, Virginia, and Miami, riorida. New Curtiss dealers 
and distributors are being established. Existing Curtiss distribu- 
tors are already establishing sub-distributors. The work of the year 
has also included the establishment of a large number of landing 
fields — not only fields for the use of every one of the twenty-five 
Curtiss companies, but municipal fields as well, which these com- 
panies have been instrumental in establishing. The coming twelve 
months will undoubtedly see an even more rapid development of 
commercial fiying than has been witnessed during the last eight. 

The Buboess Company 

Among the most important preparations of the American Navy 
against German submarines was the construction of a number of 
airships of new design. These C machines are acknowledged to 
have been an important contribution to naval aeronautics. At the 
signing of the Armistice in November, 1918, the Burgess Company 
of Marblehead, Massachusetts, was busy completing a number of 
cars for these balloons. 

The war work of the Burgess Company had been varied. Among 
other work it had constructed about 400 N-9 training seaplanes with 
100 sets of spares. The last of these machines and ten of the air- 
ship cars, were completed in Plant No. 1; the production plant. No. 
2, burned down on November 7th, 1918. 

The C airship cars constructed by the company were of forty 
foot overall length, had a depth of five feet, and were fifteen feet in 
overall width. They accommodated a crew of five men, carried four 
260 pound bombs, radio equipment, electric lights, etc. They af- 
forded more comfortable housing for the crew than earlier airship 
cars, and their truss construction, supplemented with fairing for 
streamline shape, represented a refinement on earlier construction. 
Two eight-cylinder, 150 horse-power Hispano-Suiza or two six-cyl- 
inder, 150 horse-power Union motors were mounted in each car. 
The speeds of over sixty miles an hour attained by the C class 
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airships may be attributed partly to the low head resistance of the 
car, designed by navy constructors and produced, with some sug- 
gestions as to design details, by the Burgess plants. The airahips 
were designed for convoy and coast patrol service and have done ex- 
cellent work. The C.-5, in its flight o£ 1,175 statute miles from 
Montauk Point, Long Island, to St. Johns, Newfoundland, June 
14th-15th, set an American airship endurance and distance record. 

On December 15th, 1919, Mr. W. Starling Burgess retired from 
the Burgess Company. Frank H. Russell, President of the Burgess 
Company, became Vice-President and General Manager of the Cur- 
tiss Engineering Company of Garden City, Long Island. 

The company having finished all war contracts, has now closed its 
plant awaiting a definite government policy with regard to experi- 
mental aviation. 

DAYTON WEIGHT AIRPLANE COMPANY 
Executive Offices, Dayton, Ohio 
OFFICERS 

Chairman of Ihe Board H. E. Talbott 

President H. E. Talbott, Je. 

Vice-PreBident and Consulting Engineer ... C. F. Kettebino 

CoHKulting Engineer Obville Wbioht 

General Manager G, M. Wiluaus 

Treasurer C. J. Sbebeb 

Aeronautical Engineer Uowabd M. Rinehabt 

Chief Engineer L. C. T..UNEKE 

Works Manager J. P. Henby 

At the cessation of liostilities and later cancelations of gov- 
ernment contracts, the Dayton Wright Company decided upon a 
policy whereby nearly all of the current year would be utilized in the 
development of such aircraft models as would adapt themselves to 
commercial and pleasure purposes. 

The military plane, while admirably suited to the purpose for 
which it was designed did not lend itself entirely to commercial 
purposffl, Dayton Wright engineers, however, during the pursuit 
of government contracts gained invaluable experience from a funda- 
mental standpoint in the production of aircraft. Consequently every 
effort has been made to improve the standard Dayton Wright de- 
sign and to embody in such design the qualities of comfort and safety, 
at the same time retaining the speed and mobility which were char- 
acteristic of military planes. 
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The inadequacy of landing fields in this country made necessary 
the design of planes with a greater touring range. The use of un- 
sightly " flying togs " so necessary in open planes with the neces- 
sity of exposure to all sorts of inclement weather prompted Dayton 
Wright engineers to develop the closed airplane. The result has heen 
satisfactory and it is the intention of the company to place upon the 
market for the 1920 season two models of this type. 

The Cabin Cruiser model K. T. is equipped with a Liberty motor 
and is designed for a speed of 125 miles per hour. It carries fuel 
capacity for six hours' continuous flight and lends itself particularly 
to long cross-country trips, where the factor of time saving is essen- 
tial. Features of comfort and luxury have been embodied in the 
craft by arrangements for baggage carrying, typewriter table and 
thermos bottle containers. The enclosure of the pilot in the same 
compartment with the two passengers is an interesting feature, inas- 
much as the stability of the plane affords the pilot an opportunity 
to converse freely with the passengers. The elimination of objec- 
tionable noise caused by the exhaust of the motor permits of a con- 
versation in a normal tone of voice. Inasmuch as the Government 
has placed an embargo on the export of Liberty motors, the company 
has completed an arrangement with the Packard Motor Car Com- 
pany, whereby the Packard-12 will be substituted for the Liberty 
motor in cases where the plane is to be sold abroad. 

The Aerial Coupe, model O. W.-l, is designed with the idea of sub- 
stituting in the air the luxuriously appointed limousine of the road. 
No expense has been spared in the development of refinement and 
detail. At the same time features of speed and practicability which 
characterize automotive developments have been embodied. The 
plane may be equipped with either the Hispanp-Suiza model E 
or the Packard 8. A rather radical departure from orthodox con- 
struction is noticeable in this plane. The entrance is made through 
a full size door in the side of the cabin, thus bisecting entirely the 
upper longeron and the usual longeron stresses are carried up and 
over the door frame, 

"While not designed primarily for long distance cruising, it has a 
radius of action of five hours at a speed of 87 miles an hour, which 
permits of its use in trips from 350 to 400 miles. The low landing 
speed of 35 miles an hour facilitates the use of such emergency 
landing places as would not otherwise be available with larger and 
heavier machines. 
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Another interesting development of the company is the Nine Hour 
Cruiser. This plane-has many of the characteristics of the D. H.-4. 
It is of the ordinary open type and is designed to carry a pilot with 
one passenger. This plane was designed primarily for government 
purposes and is equipped with a Liberty motor. Important changes 
which have been embodied in this craft from the original De Havi- 
land design is the placing of the gasoline tank ahead of the pilot 
instead of between the pilot and the passenger, the new position of 
the tank being directly over the landing gear. The increased radius 
of action of nine hours in comparison with the usual De Haviland of 
four and a half hours adapts this plane particularly to long distance 
flights. In this plane, the trip from New York to Chicago may be 
undertaken without the necessity of stopping for fuel. 

The commercial development of the company has been in keeping 
with their policy on furthering aviation on a soimd and practicable 
basis. The conservative engineering policies pursued by the Dayton 
"Wright Company during the past year have had the continued super- 
vision of Orville Wright and 0. F. Kettering. 

During the past year, in addition to the previously described de- 
velopment work, the Government has placed with the Dayton Wright 
Company orders for a number of planes of special military types. 
Among these is the model D. H.-4-R. This model is a modification 
of the regular D. H.-4, with the following changes: 

Pilot's and Gunner's armament removed. 

Complete dual engine control. 

Complete dual instrument board. 

Complete dual stick control. 

Gunner's stool changed to Pilot's type. 

Gunner's cowling and after deck made round instead 
of regular D. H.-4 type. 
In addition, the company has also manufactured for the Govern- 
ment a small number of planes known as the model D. W. H.-4. This 
type most closely resembles the Dayton Wright Nine Hour Cruiser. 
Both of the above types were completed in a short period of time, 
arid it is understood were used by the Government as advanced 
training planes. 

The Dayton Wright Company feel that it is not only voicing 
the opinion' of > aircraft manufacturers, but of the increasing num- 
ber of people' who are interested in aeronautics, in advocating the 
extended establishment of suitable landings placed throughout the 
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country. The question of expense in the development of such fields 
actually is quite small in relation to the importance which it hears 
toward national aeronautical progress. The matter of large amounts 
of money expended in the construction of such fields is somewhat 
of a fallacy. What pilots most desire, is a chain of fields through- 
out the country, selected with a view, as to natural smoothness, with 
proper facilities for taking on oil and gas, and housing of planes over 
night, when necessary. The use of good judgment in the selection 
of such fields is essential inasmuch as it quite frequently occurs that 
a smooth landing field will exist in a location which is entirely sur- 
rounded hy trees, telegraph wires, buildings or such other obstnic- 
tious as detract from otherwise satisfactory characteristics of the 
field. 

GALLAUDET AIRCRAFT CORPORATION 

General Offices, No. 30 East 42nd Street, New York City 

Factory and Engineering Department, East Greenwich, 

Rhode Island 

Chairman, Board of Directors E. F. Gallaudet 

President and General Manager .... J. K, Robisson, Jb. 

Vioe-Pre«ident J. G. Cbawfokd 

Beeretarif-Treasurer Wm. B. Lebhebz 

Directors 
E. F. Gaixaudet, Chairman of Board 
Geobob M. Pvnchos F. F. Bbewbteb 

Alfbed McEwen Paul McEwen 

\V. A. Hakbiman J. K. Robinson, Jb. 

Some thirty odd years ago a sturdy youngster lay at full length 
on the grassy slope of a park in the nation's capital, his gaze fixed 
upon the dome of the summer sky. 

The drone of insects, the chirp of the park sparrows, the lazily 
drifting clouds passed unnoticed, for young Gallaudet's whole at- 
tention was concentrated upon a bird that soared far aloft. 

He watched it sweep in graceful circles to right and left and fol- 
lowed its course of flight until it glided earthward and disappeared 
beyond the trees across the Potomac. 

Thus the germ of an idea was born ; an idea that lived with E. E. 
Gallaudet through boyhood and youth and which in manhood grew 
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and grew until in the more mature years it filled hia soul with a 
fixed purpose — aviation- 
Graduating from Yale with degree of A.B. in 1893, and from 
Johns Hopkins with degree Ph.D. in 1896, he still clung to his 
study of aeronautics. A few years later he went to Yale University 
as instructor in physics. It was while filling this position that he 
devoted his spare time to experimenting with the warping wing 
principle, attaining considerable success. 

But his efforts were frowned upon hy the authorities at Yale and 
he was notified that he would have to discontinue the experiments or 
resign, as (to use their phraseology) he was making an ass of him- 
self and a laughing stock of the faculty with his "flying jim- 
eracks." 

Faltering for the moment he discontinued his efforts and allowed 
others who had entered the field to out-distance hira in the evolution 
of this particular principle. 

The spirit of aerial flight being strong within him he soon bravely 
-cast aside the pedagogic fetters and entered the aeronautic arena aa 
a pioneer. Resigning his position at Yale, he in company with hia 
brother Denison, began the practical construction of airplanes. 

In 1911 E. F. Grallaudet obtained an American Pilot's license 
with the Wright Brothers and the same year went to France to study 
continental methods in construction and actual flying, obtaining the 
French Pilot's license with the Nieuport monoplane in November, 
1911. 

Keturning to this country, Mr. Gallaudet and his brother, in 1912, 
hliilt the A-1 or the Bullet as it was popularly termed; a mono- 
plane equipped with a 100 horse-power Gnome motor and having a 
wing spread of 32 feet, total wing surface 210 square feet and meas- 
uring 21 feet from nose to tail tip. 

This ship was exhibited at the first Aero Show held in the Grand 
Central Palace, New York City, in May, 1912, and was flown that 
spring. In July of the same year, while flying the Bullet, Mr. 
Gallaudet was injured in a smash. It is believed that this machine 
was making 130 miles an hour at the time. 

Later models brought out by Mr, Gallaudet are as follows : Mono- 
plane Flying Boat " B," 1913-14, powered with a 110 horse-power 
Maximotor, measuring 27 feet from nose to tail tip and having a 
wing spread of 36 feet. Gallaudet Tractor, C.-l, 1915, with 50 horse- 
power Gnome motor. Wing spread of 38 feet, total wing surface'400 
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square feet, length from nose to tail tip 25 feet. Gallaudet Tractor, 
C.-2, 1915, with 100 horse-power Gnome motor. Wing spread of 34 
feet, total wing surface 350 feet. Length 25 feet. Gallaudet D,-l 
Twin-motored Seaplane 1915—16. D.-2 Twin-motored Seaplane, 
1917, and D.-4 Liberty-motored Seaplane, 1918, 

Possibly the most interesting of Mr, Gallaudet's innovations in 
aeronautical development is his geared propelling mechanism. To 
illustrate this we quote from the speech of Lieutenant Commander C. 
A. Eead, who made the Tra^a-atlantic flight in the !N. C,-4. 

At the welcome home banquet given by the American Tlying Club 
at the Hotel Commodore, New York City, July 2nd, 1919, Com- 
mander Eead said : 

... we have a lot ahead of ue. It has been demonstrated that the geared 
motor is the thing for eeaplanes particularlj . . . The motor is most efficient 
when it is going the fastest and a propeller ia most efficient when it is going 
slowly. And in that connection, one of the future developments of importance- — - 
which Mr. Gallaudet has already shown us — is the hitching up of more than one 
motor to a single propeller. 

The Gallaudet Engineering Company intended for consulting en- 
gineering work was organized in 1908 and re-organized into the 
Gallaudet Company and again in turn into the Gallaudet Aircraft 
Corporation in 1917 with Mr. J. K. Robinson, Jr., as President and 
General Manager. 

Incorporated under the laws of the State of New York, January 
19th, 1917, the factory was completed and ready for occupancy in 
May of the same year, at which time operations were started with 
orders on hand for four big land machines for the United States 
Army and two still larger water machines for the United States 
Navy. 

The first of the army machines was finished in October and 
made successful flights in November. The second one flew at Lang- 
ley Field in February, 1918, loaded thirty-two pounds per horse- 
power, making speed of seventy-five miles per hour. The others 
were turned over to the Army in June, 1918. 

The Navy machines were modified to a light model of the same 
type. The first of these fast, light bombers for the Navy Depart- 
ment was flown in July and the second one in October, 1918. These 
machines with Liberty motor have shown wonderful performances, 
making a speed of 126 miles per hour, climb in two minutes, 2100 
feet. Fuel consumption at cruising speed of 78 miles per hour,- 16 
gallons per hour. 



,d.yGoogIe, 



d,Google 



208 AiRCBAsrr Ybab Book 

In January, 1918, this corporation accepted a contract from the 
United States Navy for H. S.-2 Flying Boats and the production of 
these boats reached its high point in September of the same year. 

The present activities of this corporation are devoted to the ful- 
fillment of several new Army and Navy contracts and the promotion 
of Aerial Transport in general. 

It also operates as a subsidiary, the Gallaudet Aviation School, 
Inc., which during the early stages of the recent hostilities trained 
a large number of young men for the Aviation Corps, several of 
whom made enviable records at the front. 

J. K. Kobinson, Jr., who is a member of the Board of Birectora 
of the Manufacturers' Aircraft Association and to whose guiding 
hand, untiring efforts and vigorous personality a large share of the 
success of the Gallaudet Aircraft Corporation is due, has been in- 
terested in aviation since the first heavier-than-air machine made its 
flight. 

Bom in Akron, Ohio, he received his primary education in Chi- 
cago, Illinois, and later attended Twyford at Twyford, England, fin- 
ishing his education at St. Paul's School, Garden City, Long Island. 
His first business experience was with the Diamond Match Com- 
pany of Chicago. For a period of years he was first, secretary and 
then President and general manager of the Carrara Paint Company 
of Barberton, Ohio. 

In 1905 he was elected president and general manager of the Ox 
Fibre Brush Company of Sew York City, and Frederick, Mary- 
land, and is still serving in that capacity. 

He was attracted to aviation originally through his deep interests 
in sports. This began as early as 1898 when the " Winton One " 
which he drove, was considered the last word in motor cars. 

He is also a yachting enthusiast, having owned several crafts, the^ 
last of which, the Elithro 11, served in Navy Aviation as S-P-15 
for the duration of the war. 

Mr, Kobinson brought with him to the Gallaudet Aircraft Cor- 
poration, from one of his most successful enterprises, J, G. Crawford, 
as Vice-President and Works Manager, and Wm. B. Lebherz as Secre- 
tary and Treasurer. 

Mr. Lebherz was bom at Frederick, Maryland, and was educated 
there. In 1905 he joined the staff of the Ox Fibre Brush Company 
of New York City and Frederick, Maryland, and in this concern he 
advanced to the positions of Office Manager, Sales Manager, Factory 
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View of Gallaudet plant. 2. Gallaudet Aviation Srhool. 11)17. Extreme riKht, 
standing Frank B. Rhodes, Chief Instructor; Philip Kader. fifth from left, 
standing; Jack McOee, Instructor, eightii from left,' standing; Fred Fden, 
iDstructor, second from left, standing. 3. Gallaudet Executive Offices. 1. 
View of Gallaudet Assembly Room. 
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Manager and later was elected Secretary o£ the Corporation. In 
1909 he managed the Royal Brush and Broom Company of Toledo, 
Ohio, later he spent several years in the Palmetto Fibre Industry in 
Florida. 

As an expert accountant and an ardent student of finance and 
business methods, Mr. Lebherz was given opportunity in the Gallau- 
det Aircraft Corporation to display his splendid qualifications in the 
installation of an accounting and business system that was highly 
commended by United States Government officials who were in touch 
with the situation during the war. 

John G. Crawford, vice president and factory manager, is a native 
of Ireland. He was educated in Scotland and in Ireland and became 
assistant engineer and chief engineer respectively of the old city of 
Dublin electric lighting plant. 

In 1893 he became connected with the Thompson-Houston Elec- 
tric Company of Lynn, Massaebuscttsi, and later, went with the Gen- 
eral Electric Company of Schenectady, New York. 

In subsequent years he was connected with the Westinghouse 
Electric and Manufacturing Company at East Pittsburgh, Pennsyl- 
vania, the Siemens and Halske Electric Company of Chicago, and la- 
ter with the Jeffrey Manufacturing Company at Columbus, Ohio, as 
superintendent, which position he resigned to accept that of works 
manager with the Ox Fibre Brush Company at Frederick, Maryland. 
During the late war when airplane production was at its height, 
Mr. Crawford's ability as works manager proved one of the out- 
standing features of the Gallaudet Aircraft Corporation's activities, 
which activities are best described by the following extract from the 
corporation historian's note book: 

. . . nothing; could stop tbem! Day shift — night shift — the fires never 
cooled. A thousand patriotic men and women n'orking at top speed to fulfil to 
the utmost the demandH made by the Government at Washington. Seaplanes — 
Bombers— Flying Boats! The slogan was "One a day" and every twenty-four 
hours saw a completed machine take the way», tune up and fly to its destination 
aomewhere on the Atlantic coast or securely boxed for Bhipment Overseas. Those 
were the happy days! Every one in fine fettle. New buildings springing up 
like mushrooms, carloads of spruce, linen, steel, dope, varnish, and wire arriving 
with clock-tike regularity to be converted into fighting machines for Uncle Sam. 

Each new German atrocity served but to spur the workers on to greater effort 
and the end of the shift found them limp and exhausted but happy in the thought 
that they had extracted one more nail from the Hindenburg Statue. 
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THE L. W. F. ENGINEERING COMPANY, INC. 

College Point, Long Island, New York 

Officers 

President J, M, Fitzcebau> 

Vice-President onrf General Manager A, H. Flint ' 

Secretary and Treasurer W. N. Bennett 

When one thinks of the United States Aerial Mail — and since 
the war the air mail has been one of the main activities for the fl.ying ■ 
machine — naturally one thinks of the L. W. F. Engineering Com- 
pany at College Point, Long Island, New York. For the L. W. F. 
Company has been particularly active in providing airplanes suit- 
able for the transportation of the mails, and has developed one of 
the first all-American aerial freighters. 

Otto Praeger, Second Assistant Postmaster General, as chief of the 
aerial mail service, desired to increase the scope of his department 
when hostilities ceased. The New York-Washington aerial mail 
route was operating successfully. The New York-Chicago service 
has been begun with equal success. Plans for a more extensive serv- 
ice has been approved but there were no planes. 

The war machines which Mr. Praeger had received from the Army 
and Navy " to play with " as one otRcial expressed it, were not ade- 
quate for flying the mails on long hops. They had neither the stay- 
ing power nor the capacity for fuel and cargo necessary for a public 
utility which must maintain sure service and a daily schedule under 
all conditions. 

The peculiar needs of the mail service required an airplane that 
could make long or short hauls with a paying cargo, make daily 
scheduled ilights in all kinds o£ weather, over all sorts of country, 
and do this, not occasionally, but every day in the year. There are 
no holidays for the planes in the mail service. 

Mr. Praeger was compelled to use what he could get. His first 
ships were battle planes built for speed and climbing ability, power- 
ful enough for their size, but constructed to carry two persons only 
and the comparatively light armament of a fighting machine. 

These planes had many advantages from a military viewpoint. 
From that of the postal service they had but one. They oifered the 
only opportunity for flying the mails. It was a ease of taking or 
leaving them and in the latter event, carrying the mail by rail. 
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eonatriiction. 5. View allowing rear of mail plane fuselages, 6, J,. W. F. 
D.H.-4'8 ready for wing aasemblv. 7. Installing motors in triple engined 
mail plane. 8. Plant of L. W. F. Engineering Co., College Point, New York. 
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Early in 1918 the service had several of these planes on hand. 
They were DeHaviland-4's, single motored, two seater biplanes. 
The L. W. F, Company which already bore a reputation for quick 
delivery and accuracy of workmanship, was entrusted with the task 
of remodeling these craft. 

Perhaps there was another reason for assigning the work to the 
L. W. F. It may he that when Mr. Praeger and Hr. Flint con- 
ferred on the requirements of a mail plane, the chief of the air mail 
realized that the engineering staff of the L. W. F. Company could 
proffer suggestions and design improvements to the ultimate good of 
the aerial mail. Most of these engineers had been retained and 
were working on the problems of developing a strictly commercial 
airplane from the military type of flying machine. Then there was 
Joseph L. Cato, also a member of the L. W. F, engineering staff who 
was developing a single seater monoplane with a view to creating 
a popular sporting machine having slow landing speed, quick get- 
away and ease of control, together with the maximum of inherent 
stability. 

Organized in December, 1915, the L. W, F. Company is widely 
known as the organization which makes the laminated wood fuselage, 
This type of fuselage is the monocoque. Monoeoque means " one 
shell," a layer of muslin fitted over a streamline mold is the first 
process in making the monocoque type. Three layers of one-six- 
teenth inch spruce are then laid on as many layers of tape wound 
about this from nose to tail, wound spirally between the middle, inner 
and outer layers. The inner laminations are spiraled in opposite 
directions, while the outer lamination runs straight fore and aft. 
The three laminations and the two layers of tape are laid in hot glue. 
The outside is then covered with linen, doped on and enameled, mak- 
ing the complete shell approximately one-fourth of an inch thick. 

It was the L. W. F. model F airplane that flew the Liberty motor 
on its first flight. The test was made August 21st, 1917. When 
the Liberty motor was produced there were no planes in the country 
suitable for the immediate installation of the motor. The L. W, F. 
Company agreed to supply a suitable craft in ten days, and delivery 
was made on time. The test flight was a success. The motor was 
a success and the combination proved one of the fastest flying ma- 
chines in existence. 

There were other triumphs for the company, however. Its plant, 
which had been erected at College Point, Long Island, in the summer 
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of 1916, was known as an airplane factory, not as a foundry or ma- 
chine shop turned into an airplane plant overnight. 

The plant has been developed to make airplanes. Every depart- 
ment created especially, for the skilled work on planes. To-day the 
floor space covers five city blocks. 

So, Mr. Praeger thought himself justified in interesting the L. W. 
F. Company in mail planes. To rebuild the DeHaviland-4'3 into 
commercial machines required numerous changes in construction, 
Fifty of these planes were thus made over. From reports on the 
performance of the D. H.-4 as a battle plane structural changes were 
made to decrease the tendency to nose over on landing. The ma- 
chines were rebalanced and strengthened throughout and a fire ex- 
tinguishing system installed, protecting botii pilot and cargo. 

There has been no accident with these fifty remodeled planes since 
they entered the postal service. A mail compartment holding more 
than 400 pounds of mail was installed in front of the pilot who was 
transferred from the front cockpit to the rear. Additional fuel ca- 
pacity increased the cruising time to four hours. 

A military criticism of the DeHaviland-+ was based on the posi- 
tion of its gasoline tank, which was between the two cockpits and 
therefore, in the event of a fall, aided in cnishing the flyer against 
the motor. The Army Air Service employed the L. W. F. Com- 
pany to remodel 128 of the DeHavilands, placing the gasoline tank 
in front of the occupants and rebalancing the entire plane ac- 
cordingly. 

lluring the summer of 1918 Jlr. Cato's monoplane, known as 
IFodcl L and christened " The Butterfly," was given several experi- 
mental tests which proved successful and marked the initial attempt 
to bring the airplane within reach of the sportsman or business man 
who could not afford the cost of maintainance of the larger types of 
planes. The Cato monoplane is designed to sell at moderate price. 

The Cato machine is only 28 feet, IIJ^ inches from tip to tip. 
It weighs only 736 pounds fully loaded. Empty it weighs only 495 
pounds. It has already attained a height of 12,500 feet, the 60 
horse-power Cato Model C motor driving it at a rate of TO miles an 
hour. It can remain aloft at the low speed of 25 miles an hour for 
six hours, landing at a speed of only 20 miles an hour. The ma- 
chine has been brought to a dead stop within forty-five feet of the 
place where its wheels first touched the ground. 

The L. W. F. engineers while recognizing the necessity for devel- 
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oping a sporting machine realized that, for the present, the big 
cargcHjarrying machines are equally important, that on the practical 
cargo-carrying plane depends the extent to which the Govcrnmeutj 
exceptingthe military, will be able to utilize the airplane. 

It was with considerable faith, therefore, that the L. W. F. 
Company accepted a contract to build commercial land tractor bi- 
planes, to be used by the aerial mail service on long hauls, such as 
the one-stop mail flight between New York and Omaha. The ma- 
chines are characterized as among the first aerial freighters and are 
designed to carry mail, express or light cargoes. 

These L. W. F. aerial freighters will carry from 3,000 to 6,000 
pounds cargo. At the time of their construction at the plant of the 
L. W. Y. Company they were the largest all-Araerican land air- 
planes, and their development marked a new step in aerial trans- 
portation. 

On the long distance flights, such as the New York-Omaha route, 
with the one stop at Chicago, they carry 3,000 pounds of mail each. 
On shorter flights, such as from New York to Buffalo, when the 
quantity of necessary fuel is considerably reduced, the big ships carry 
their maximum load. 

The actual design of this type of machine removes it finally from 
the war model. First of all, it is a three-motored tractor biplane. 

Two great fuselages, each 53 feet, 91/^ inches long and constructed 
of laminated wood, by the L. W. F, patented process, carry part of 
the fuel supply and 1,000 pounds or more of mail. 

The crew of four, including two pilots, a radio operator and 
mechanic are located in the nacelle, or tail-less body, which consti- 
tutes the central carriage of the machine, 

A twelve-cylinder high compression 400 horse-power Liberty mo- 
tor is set in the nose of each of the two fuselages and also in the 
nacelle, supplying in all 1,200 horse-power. 

Both wings span 105 feet from tip to tip, furnishing a total main 
wing area of 2,200 square feet. They are separated by an 11-foot 
gap. The nacelle, in which comfortable resting and relief quarters 
for the crew have been installed, is used for cargo and fuel when 
shorter hauls permit less than four in the crew. The big machine 
stands l7i/^ feet high. It weighs, fully loaded, 20,000 pounds; 
empty, 12,000. The actual useful load is 7,500 pounds. 

With its maximum load these machines will travel on high speed 
at 100 miles an hour, and throttled down to low speed, at 56 miles 
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an hour. They will climb about 10,000 feet in 18 minutes, while 
their ceiling is 17,500 feet. The endurance, or flying radius is 10 
hours. 

These machines are equipped with the radio plant which enables 
the pilot to make his way through rain, storm or fog, and to de- 
termine the exact location of the landing field when he desires to 
descend, though the earth is obliterated by fog. 

During the last year the L. W. F. Company has redesigned several 
DeHaviland planes, ' installing two motors instead of one. Cargo 
capacity was increased from 400 to 800 pounds, landing gear 
changed to bear the additional' weight and three rudders instead of 
one. 

Captain Jack Foot, chief test pilot for the L. W. F, Company, was 
most successful in Washington when he demonstrated the tirst of 
these rebuilt twin Hall-Scott motored machines in November, 1910. 
So satisfactory were the tests and exhibition flights that the machine 
was at once accepted by the Aerial Mail Service. 

The immediate success of this twin-motored DeHaviland is shown 
by the following despatch from the Washington correspondent of the 
New York Times: 

Washisgtos, DKrEHBER 2. — What is regarded a« a record was established to- 
day by a twin-motored De Haviland-4 airplane, devleed and manufactured for the 
PoBt Office- Department, and wliicli today covered the distance between the air mail 
field at Washington and that at Belmont Park, New York, in one hour and 
thirty-four minutes with n mail load of nearly 30,000 letters weighing 630 pounds. 
The distance covered was 218 miles and the rate of speed was 138 miles an 
hour. Postal officiala aaserted their belief that this achievement broke all load- 
earrying airplane records. 

The beat previous record in the air mail service was on September 10th, when a 
single motor De Haviiand carried 300 pounds of mail from Washington to 
New York at a speed of 123 miles an hour, and tlie third beat record was estab- 
lished on October 1st when a Curtiss plane carried 348 pounds from New York 
to Washington at a speed of US miles an hour. 

The t»'in-motoTcd De Haviiand used to-day was piloted by Samuel Eaton, Jr., 
of Philadelphia, and left College Park, on the pdge of Washington, at 12 o'clock. 
It arrived at Belmont Park at 1:34 o'clock this afternoon. The time of flight 
included two circles around the field for altitude before setting out on the 
course,' and it was the first trip made by the plane in a regular mail-carrying 
flight. This plane is believed to be the only twin-motored plane built in the 
United States which not only maintains the attitude under full load with one 
engine but actually climbs on one engine. Post authorities gave it as their 
opinion that it is " the greatest forward step made in the development of a small 
weight-carrying plane." . 



,d.yGoogIe 



220 Aircraft Year Book' 

" It eliminates the hre hazard," said Otto Praeger, the Second Assistant Post 
master General bj having the engine in the wings and away from the gaso- 
line supplies, and also minimises danger to the pilot tor the same reason." 

With its record for turiiiiig out airplanes o£ new and practical de- 
sign, or remodeling other machines according to the demands of 
the service, the L. W. F. Company is prepared to fill all orders in the 
quickest possible period o£ time. Improved facilities at its factory 
and exhaustive study on tlie part of the L. W. F. engineers have 
made possible the rapid development of aerial freighters, the ma- 
chines on which officials of the company are depending to fill the 
transportation needs o£ the future wfien the saving of time becomes 
the chief essential in American trade and commerce. 

THE GLENN L. MARTIN COMPANY 
Cleveland, Ohio, 16800 St. Clair Avenue 

Officers and Directors 

President and General Manager Guinh L. Mabtin 

Vice-President Carl N. Osborne 

Secretary W. D, Tubnbe 

Treasurer S. LiviNOSTON Mathee 

M. B. JOHNSOS 

W. G. Mather Alva Bbadlet 

Chables E. Thoupson C. W. Bbigrau 

The signing of the Armistice November 11th, 1918, signified to 
the Glenn L, Martin Company the beginning of an era of pros- 
perity as well as an era of peace, for the twelve months following 
the cessation of hostilities have brought this company wonderful 



Mr. Martin and his organization had been successful designers and 
builders of aircraft for eight years previous to our entrance into the 
great war and the two years of experience in the building of mili- 
tary aircraft, culminating in the 800 horse-power, twin-engined 
Martin Bomber simply served to ripen their experience and empha- ^ 
size their ability to produce airplanes of the highest quality. 

Not in any sense an organization born of the war, the signing of 
the armistice gave them an opportunity of entering once more the 
field of commercial aviation and their success is demonstrated by 
the fact that a year of peace finds the Glenn L. Martin Company 
stronger than ever, employing more men and women than at any 
previous time in its history. 
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Just as November 11th, 1918, found tlie Martin Bomber in the 
limelight by reason of its remarkable performance in official tests, 
so November of 1919 found the plane still in the forefront by rea- 
son of it3 outstanding success in actual performance. One year of 
active usage, carrying heavy loads over long distances brought out 
and emphasized the qualities in the design and workmanship on the 
plane and it stood at the end of a year of service the one type of 
airplane used by the Government which liad not been superseded by 
some other model. Cross country work of hazardous nature was 
undertaken by the bombers and the many long successful journeys 
between large cities brought out plainly the commercial possibilities 
of the big twin-engined ship. 

When the cessation of hostilities put an end to the army program, 
part of which called for a large order of Martin Bombers, the Air 
Service then awarded the Glenn L. Martin Company a contract for 
four of the ships to be delivered on completion of the six which were 
then well under way. The completion of tliis order of ten planes 
for the Army found tlie Cleveland company well started on an order 
of six mail planes for the Aerial Mail Service and at the termination 
of tlie post office order the preliminary assembly of the first of ten 
big twin-engined planes for the United States Navy was completed. 
The actual government contracts of the Glenn L. Martin Company 
since tlie signing of the armistice are considerably in excess of a 
million dollars. 

The higliest tribute that has been paid to the 800 horse-power 
product of the Glenn L. Martin Company is found in the fact that 
the basic design of the plane has remained unchanged despite the 
variety of uses to which it has been put. With only slight changes 
in the fuselage, Martin twin-engined airplanes have been used for 
long distance reconnaissance work, day bombing, night bombing, ex- 
perimental long distance flying, cannon work, use as a 12-passenger 
army transport and mail and express carrying. The new navy 
order calls for an airplane of the same general type to fly over hun- 
dreds of miles of ocean carrying the customary men, guns and a 
full sized navy torpedo weighing more than a ton. No one general 
type of airplane has ever been put to such a variety of uses. 

The first four twin-engined airplanes built by the Glenn L. Martin 
Company were of the long distance reconnaissance type intended 
for trips across the lines. This scheme called for a plane capable 
of fast climbing, high ceiling, great speed, good maneuverability, 
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ability to carry heavy weight and slow landing speed, llr. liar- 
tin's organization, which had heen building aircraft exclusively for 
eight years, bent to the task and brought out the first all-American 
airplane designed for war purposes, American in conception, de- 
sign and workmanship and built around the 400 horse-power T-iberty 
motor, two of which supply the power for the Martin corps d'armee 
plane. The first of these machines was flown at the Cleveland plant 
in the latter part of Aufjust, 1018, and during September and Octo- 
ber underwent tests at Wilbur Wright Field at Da;\-ton, Ohio, Dur- 
ing these tryouts the plane showed such remarkable performance 
that the army oflicers in charge of the tests determined to try it out 
with bombing equipment and the ilights under heavy load were so 
satisfactory that it was decided to convert the plane into a night 
bomber. 

The plane as completed had a wing spread of 11 feet 5 inches and 
a supporting surface of 1070 square feet. In length it measured 45 
feet, in height 14 feet. Its power was supplied by two 400 horse- 
power Liberty motors. It carried four men, five machine guns 
with 1000 rounds of ammunition, 1500 pounds of bombs and suffi- 
cient gasoline and oil for a flight of six hoiirs' duration at the cruis- 
ing speed of 100 miles an hour. Its performance was remarkable. 
With this full load it climbed to 10,000 feet in 21 minutes and 
reached a ceiling of more than 16,000 feet, flew with one motor dead 
and showed a speed of 118.5 miles per hour at sea level. These per- 
formances were all made imder official government tests at Dayton 
with Eric Springer, chief pilot of the Glenn L. Martin Company 
at the wlieel. 

As four planes of the corps d'armee type were already under way, 
the army officials completed them without changes but the nexf 
three planes Mere of the bombing type and were delivered to the 
Government completely equipped for bombing purposes. One of 
these, No. 5, was unquestionably the most completely equipped air- 
plane in existence at that time. In addition to its regular equipment 
it carried navigation lights, signal lights, a searchlight for night 
landings, landing flares, electrically heated flying suits, telephone 
system between the members of the crew, complete wireless set and 
vacuum bottles for hot coffee for the crew. 

The performances of the first seven planes disclosed such possi- 
bilities that it occurred to the Air Service that the Martin Bomber 
was an ideal type for flights of long duration and Martin Bomber 
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No. 8 was accordingly fitted up with gasoline tanks carrying over 
two tons, of fuel, sufficient for 1500 miles of flying. This plane was 
to be used in the firs.t attempts to sot a genuine transcontinental rec- 
ord, the plans calling for an initial jump from Mincola, Long Island, 
to North Platte, Nebraska, and a similar jump on the second day 
from North Platte to San Francisco. After considerable testing at 
Cleveland and at Dayton everything waa in readiness and a nou-stop 
flight of 635 miles from Dayton to New York waa made in 6 hours 
and 40 minutes. Unfortunately, two days after its arrival at 
Mineola a hurricane struck the field, wrecking a number of airplanes 
and hangars. Tlie steel hangar in which the transcontinental plane 
was housed, collapsed and the girders, which fell on the Martin, dam- 
aged the wings to such an extent that the Army had to abandon the 
proposed flight. 

One of the most remarkable of all the various adaptations of the 
Martin Bomber was the conversion of the ninth plane into a " cannon 
ship." Por experimental work it was decided to mount a 37 milli- 
meter cannon in the nose of a bomber and so great was the faith of 
the Army in the staunch construction of the plane that the weapon 
was mounted in the nose of a regulation bomber without strengthen- 
ing the longerons or redesigning the ship to take the strain of the 
recoil. That their faith was justified is shown by the fact that the 
cannon has been fired successfully a number of times and a com- 
plete examination has failed to disclose any tendency to warp or 
get out of line because of the tremendous shock of the recoil. The 
testing of this apparatus has been of inestimable value as the experi- 
ments show that Martin Bombers equipped with such a cannon firing 
either high explosive or shrapnel can blow a hostile airplane or dir- 
igible to pieces with a single shot. 

The last plane of the Army order was undoubtedly one of the 
most interesting and successful from the point of view of commer- 
cial aeronautics, this being an adaptation of the bomber'' to carry 
twelve men. Tlie regulation bomber fuselage was slightly altered 
so that four men, including the pilot, could be carried up in the nose 
of the plane and eight could be comfortably seated in the main body, 
a sliding door connecting the two compartments. The entire body 
was enclosed, the nose being cowled over with a celluloid composition 
which gave the pilot good visibility and windows of non-shatterable 
glass in the sides giving a fine view to those inside. Leather covered 
seats with an aisle between gave the passengers comfort for the long 
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journeys o£ wliich the plane was capable. Tests on the plane at 
Dayton with a full load of twelve passengers disclosed remarkable 
speed and climb. It was shown that the ship was capable of ex- 
tremely high speed at high altitudes. Approximately two miles a 
minute with full load was maiutained demonstrating the possibilities 
of a plane of this type for the rapid transportation of machine gun- 
ners or other troops to threatened points. 

The six Martin twin-engined planes built for the Post Office De- 
partment for use in the Aerial Mail Service are similar in general 
design to the types built for the Army. The specifications and di- 
mensions are in the main identical as is the performance. The 
planes carry six hours of fuel, a crew of two and 1500 pounds of 
mail, the latter divided among five compartments, four of which arc 
fitted with trap doors operated from the pilot's seat. These doors 
greatly facilitate and speed up the unloading of the plane when it 
reaches its destination and in addition are so designed that they may 
be used forthe purpose of dropping the mail while in flight in case the 
postal authorities should desire to deliver portions of their cargo by 
this method. 

An additional feature attracting a great deal of interest is a very 
solidly built detachable nose so designed that in case of an accident 
such as might happen through a bad landing, the nose can be re- 
moved by pulling out four bolts and a new nose immediately put on. 
By means of this device an accident which ordinarily would hold 
the plane up for two weeks or more can now be repaired in a few 
minutes. These planes are used in the New York to Chicago service 
making only one stop en route at Cleveland. 

The latest development of the Martin twin-engined airplane is 
found in the navy order, which is now well under way. Changes 
and improvements, in keeping with the Martin policy of progress 
have been made which make certain even better performances than 
those which have been made by the earlier twin motored planes. De- 
signed to carry a full sized navy torpedo weighing over a ton these 
planes can be operated as an aerial coast patrol from landing fields 
along our shores or can he taken out to sea on warships or sea sleds 
and there used as an active adjunct of the fleet. 

Just as the eight years of experience in designing and building 
aircraft prior to 1917 assisted materially in enabling the Glenn L. 
Martin Company to produce the Martin Bomber, so- the two years 
of experiment and construction on the Martin Bomber have enabled 
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the Glenn L, Martin organization to produce commercial aircraft oi 
a superior quality. With an eye to the future, the Glenn 1. Mar- 
tin Company during the war designed a type of airplane wlioae gen- 
eral eharaeteristics and qualities were similar to those demanded of 
a commercial airplane. The combination of safety, speed, steadiness, 
strength and controllability so necessary in the corpa d'armee and 
bombing type of military planes formed exactly the same combina- 
tion of qualities called for in the airplane of commerce so tliat the 
experience gained during tlie war served to develop the Martin 
Commercial Airplane. In other words the Martin passenger, freiglit 
and mail carrying airplane is not in any sense of the word an experi- 
ment but is a pedigreed product with actual performance to its 
credit. 

Long cross-country trips by Martin Bombers and Martin mail 
planes have definitely established the ability of this type of plane to 
link the important centers of the United States by aerial transpor- 
tation. Martin twin-engined airplanes have flown over long dis- 
tances carrying as many as twelve passengers and as much as a ton 
of dead weight. The ton mile efficiency of the Martin twin-engined 
airplane is an established fact while the ability of the plane to fly 
with a full load on a single motor reduced to a minimum the dauger 
which accompanies forced landings. 

No airplane has ever approached the service record of Martin 
Bomber No. 2 which, with 10,000 miles of cross-country flying to 
its credit was started off on a pioneering trip around the rim of the 
United States in command of Col. R. S. Hartz. On Sunday, Novem- 
ber 9th, Col. Hartz completed his journey, having covered 982S 
miles in 114 hours 25 minutes. This included 100 separate flights 
and the crossing of the Rockies at an altitude of 13,000 feet. The 
average speed was 94 miles per hour. The gasoline cousiimption 
was less than 46 gallons to the hour. The plane landed in Wash- 
ington with a total of 225 hours and 24 minutes of actual flying or 
practically 20,000 miles and still retained its original fabric. It 
was in perfect alignment and in condition to continue, if necessary, 
with but slight repairs. So remarkable was the demonstration of 
the iiue construction of this plane that the Smithsonian Institution 
has asked to have the plane turned over to it that it may be preserved 
for future generations. 

The Glenn L. Martin Company as an organization has been in 
existence for a long time as time is reckoned in aviation. The first 
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relationship between Jfr. Martin and the United States Army carae 
in June, 11I13, when the first plane was made and delivered from 
the Los Angeles plant. Tlie following year fonnd increased orders 
and Mr. Martin delivered military planes to both the Holland Gov- 
ernment and the Netherlands East India Government, The first 
Martin plane for the United States Army proved a success and the 
relationship between the Martin organization and the Army has 
continued. 

Mr. Martin is a pioneer flyer, having built his first airplane in 
1908 and taught himself to fly. Every year saw a now model, with 
marked improvements, and with which Mr. Martin traveled thou- 
sands of miles — the beginning of the development and establish- 
ment of an individual group who have widened and improved the 
types to a great degree. 

Mr. Martin began, as early as 1912, to surround himself with men 
of marked ability in their various specialized positions in his com- 
pany, and have cooperated to carry out his ideas for superior aircraft 
and the highest possible development of the art. 

Two men in particular whose development and advancement has 
been very rapid, are Lawrence D. Bell, Factory Manager, whose un- 
questioned ability as a producer is a valuable asset to the organiza- 
tion. He has been with the organization since 1912. 

Mr, Martin has great confidence in the unusual qualities of Don- 
ald W. Douglas, his Chief Engineer, who is nationally known for his 
ability. Mr. Douglas came directly to the organization from the 
Massachusetts Institute of Technology in 1915. 

Eric Springer, Chief Pilot, is known nationally because of his 
wonderful successes in test flying and cross-country work with Mar- 
tin airplanes. He graduated from the Martin school in 1915 and 
has been connected with the Martin forces ever since. 

The harmony of the entire organization and its loyalty to the 
policies of the company is a very notable feature, which together 
with the skill and ability of the entire personnel, has made a very 
efficient aircraft factory. 
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PACKARD MOTOR CAR COMPANY 
Detroit, JficH. 

President and General Hanager Alva:s Macauley 

Vice-Pregident of Engineering J. G. Vincent 

Vice-President of Manufacturing F. F. Bgall 

Vice-President of Distribution H. H. Hills 

Secretary and Treasurer F. L. Ja.vdbon 

Since the war period, the principal aviatiou work of the Packard 
Motor Car Company has been the development of motors and planes 
by their experimental department. Kew engines and planes of the 
highest efficiency have gone through very satisfactory tests. With 
the exception of the Packard aviation engine, Model I.-A.-1650, none 
of their air products will be put on the market for the present Packard 
engine Model I.-A.-1650 has specifications practically identical with 
the famous Liberty, in the development of which this company played 
such an important part. Manufacturers and those requiring high- 
powered motors are invited to direct their inquiries to the Aviation 
Department, Packard ilotor Car Company, Detroit, Michigan. 
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STURTEVANT AEROPLANE COMPANY 

The offices of the Sturtevant Aeroplane Company are now located 
in Eramiugham, Massacliiiaetts, having been removed from Ja- 
maica Plain during March, 1919. 

Ogicera 

President Noble Fobs 

Vice-President Benjamin S. Foss 

Treasurer VV. Emcrson Babbett 

Clerk UoBATIo Aldek 



Noble Foss E. B. Fbeeuan 

Benjamin S. Foss Neal Rantoul 

W. Emebsos Barrett Galen Stonb 

William A. Gaston 

Chief Engineer John J. McElbot 

General Superintendent P. S. Chansonhouse 

When the Armistice was signed, the Stnrtevant Aeroplane Com- 
pany had uncompleted orders for D, H.-4, J, N,-4, D. and V. E.-7 air- 
planes, and had attained nearly the maximum production permitted 
hy the then occupied buildings. Plans had been completed for addi- 
tional final assembly building to provide for increased assembly of 
5 V. E.-7 planes per day. Production was gradually reduced upon 
cancelation of contracts until January 6th, 1919, when all produc- 
tion of every nature was discontinued. 

At that time an organization of over 1,000 persons had been prac- 
tically disseminated, leaving a skeleton organization of major de- 
partment heads which the company continues to maintain, although 
no, further contracts for airplanes have been entered into with the 
United States Government or others. 

It is the established policy of the company to hold itself in readi- 
ness for production at any time conditions may warrant. 

The Aeronautical Department of the B. F. Sturtevant Company 
has been maintained with small production, and a great many im- 
provements and developments have been made in the Sturtevant mo- 
tor during the past. year. 
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THOMAS-MORSE AIRCRAFT CORPORATION 

Main Office and Plant, South Hill, Ithaca, New York 
Auxiliary Plant, Brindley Street, Ithaca, New York 

President F. L. M0B8E 

Vice-Preiident Wiu-iam T. Thouab 

Treasurer Jerque A. Fbied 

Secretary RaXHOND WaBE 

Chief finginepr B. DocGLAS ThouaS 

Upon the signing of the Armistice, the quantity raauufacture of 
airplanes for war purposes was quickly brought to a standstill, except 
for the completion of some one hundred planes and a number of 
spare parts which were well under way. 

During the war the experimental department was working on the 
construction of four experimental single-seater pursuit machines 
built to take the 300 horse-power Hispano-Suiza engine for the En- 
gineering Division of the Air Service at McCook Field, Dayton, 
Ohio. 

As a result of much painstaking effort a special design was devel- 
oped employing unusually light weiglit construction of exceptional 
strength. Particular attention was given to reducing head resistance 
to a minimum to secure the maximum speed consistent with a rea- 
sonable wing loading and therefore a low landing speed. That suc- 
cess was achieved is shown by the very remarkable performance both 
in speed range and climb with load. In test flights made by the 
manufacturer at Ithaca on the 21st of February, witnessed by offi- 
cials from Washington and Dayton, a speed of 164 miles per hour 
was attained, and a climb to ten thousand feet in four minutes iifty- 
two seconds. The first one thousand feet was made in twenty sec- 
onds, equivalent to a vertical ascent at the rate of 34,4 per hour, 
which gives a very good idea of its extraordinary climbing speed. 
This performance, which is understood to be a world's record, was 
officially recognized by telegram to the Corporation from the Direc- 
tor of Military Aeronautics. During these trials, the machine bal- 
anced perfectly in the air and was extremely maneuverable at all 
speeds. In addition it was found to handle in a most satisfactory 
manner both in landing and taxi-ing on the field. 
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The results of the sandload tests on one of the four machines car- 
ried out at Dayton by the Engineering Division were none the less 
remarkable. Where a factor of safety of eight was required in the 
wing structure, a factor of over ten was found. In the cas^ ef the 
control surfaces a sandload of over fifty per cent, greater than .that 
called for in the contract was placed upon them without fa'itiire. or 
serious deflection. As the wing structure itself did not fail, a siitse- 
quent test was made upon the laminated wood wing beams, rgsuHing 
in a factor of safety of over fifteen or almost twice that required. 
Although this type of construction was developed for war machines, 
its light weight-strength characteristics are well suited to machines 
for peace purposes. 

An interesting speed comparison was made between the Thomas- 
Morse type S.-4-C single-seater advanced army training machine and 
the M. B.-3 pursuit type. With the 80 horse-power LeRhone engine 
in the S.-4-C machine all out, making a speed of approximately ninety- 
seven miles per hour, it was not able to hold the pursuit machine with 
its 300 horse-power Hispano engine, throttled to approximately 25 
per cent, of its maximum power. 

With a view to anticipating the demand for an all purpose two- 
aeater training or sport machine, two designs, type S,-6 and S.-7, were 
brought out. The former, a tandem two-seater, the latter, a side-by- 
side two-seater, both titted with the 80 horse-power LeRhone engine. 
These machines were completed in time for the New York Aero Show 
held at Madison Square Garden in March, and exhibited together 
with the 80 horse-power type S.-4-C and the 300 horse-power Hispano- 
Suiza M. B.-3 type. 

Both machines gave exceptional performances, considering the 
horse-power available. In the trial flights the tandem two-seater 
showed an average of 105 miles per hour and the side-by-side two- 
seater 95 miles per hour. The climbs in ten minutes with full load 
were 8,000 feet and 6,500 feet, respectively, A low landing speed 
was particularly sought in these machines, and with this end in view, 
wings were constructed giving a loading of but four and one-half 
pounds per square foot. In repeated tests a landing speed in Uie 
neighborhood of 38 miles per hour has been made in still air. 

In connection with extensive flight tests on the type S.-6, a flexible 
dual control was developed, which allows the pupil or passenger to 
control the machine in the usual manner through the medium of rub- 
ber shock absorber bands connecting his control stick and rudder 
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footbar to the pilot's controls. This method of iDteteonnecting the 
pilot and passenger controls has proved very aatisfactoty, permitting 
(he pilot control at all times even against the will of the passenger or 
student receiviitg instruction, without, however, actually disconnect- 
ing the secondary control. 

In June, 1919, the United States Post Office Department requested 
bids for the construction of ten mail machines to be equipped with 
two or three Liberty or Hispano-Suiza engines, to carry from fifteen 
hundred to three thousand pounds of mail. As a result of its bid, 
the Corporation was awarded an order for four machines, to bo 
equipped with two 300 horse-power Hispano-Suiza engines to carry 
fifteen hundred pounds of mail. One of the requirements of the 
contract was that the machines must be capable of carrying the re- 
quired mail load with one engine. To most satisfactorily carry 
out this requirement, the design provided for the two power plants 
in a center nacelle, placed back to back, one driving a tractor pro- 
peller and the other a pusher. This novel arrangement was most 
favorably received by the Post Office Aerial Mail committee, as pro- 
viding the best power plant installation for reliability. 

In the design of these mail machines, the type of construction 
which was used so successfully in the pursuit type, fitted with the 
same engine, was followed as closely as possible throughout. As a 
result the total weight has been brought to a minimum of 5,564 
pounds, fifty per cent, of which is useful load. With this unusually 
large percentage of useful load, it has been possible to restrict the 
wing span to forty-five and one-half feet, at the same time providing 
sufficient wing area to give a satisfactory landing speed. The two 
fuselages are arranged one on each side of the center engine nacelle, 
with pilot located in the nose of the one at the left and the pilot me- 
chanic in the one at the right. The latter is provided with the 
Thomas-Morse type flexible control. Wing radiators are fitted in 
the top wing above the engine nacelle. Streamline wire is used 
throughout the wing bracing, and all control surfaces are balanced. 
The fifteen hundred pound mail load is placed in the center nacelle 
between the two engines, and in each fuselage behind the pilot and 
pilot-mechanic. 

The high speed is estimated at 132 miles per hour with full load, 
and 102 miles per hour with but one engine, the machine having suf- 
ficiently low power loading to enable it to fly satisfactorily or climb 
on one engine. The first machine of this new type was com- 
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pleted near the end of the year and was tested early in 1920. 
Outline specifications of the Thomas-Morse machines brought out 
during the year 1919 follow : 

THOMAB-MORSB AlBCBAFT CORPORATION 

AIRPLANE SPECIFICATIONS 

UODEL M.B.-3. PURSUIT MACHINE 

Dimenaiona: Length, 10 ft. 11 in.; span, 26 It.; height, 8 ft. 

Areas and Weights: Wing area, 250.5 sq. ft.; gross weight, 2037 
lbs. 

Power Plant: One Hispano-Suiza, Model H, 300 horse-power; trac- 
tor propeller. 

Performancet : Speed, 60-163% m. p. h.; climb, 10,000 ft. in 4 min. 
S2 aec. 

MODEL S.-7. ADVANCE TRAINING MACHINB. 8IDE-BY-8IDE BEATEX 

Dimension^.- Length, 21 ft. 6 in.; span, 32 ft.; height, D ft. 

Areas and Weights: Wing area, 360 sq. ft.; gross weight, 1480 
pounds; useful load, 475 pounds. 

Potcer Plant: One LeRhone SO horae-power rotary; tractor pro- 
peller. 

Performances: Speed, 38-95 m. p. h.; climb, 6500 ft. in 10 min. 

MODEL S.-6. ADVANCE TRAINING MACHINE. 



DiToensions: Length, 20 ft 8 in.; span, 20 ft; height 8 ft. 
Areat and Weights: Wing area, 269 aq. ft.; grosH weight, 1396 

pounds; useful load, 472 pounds. 
Power Plant: One LeRhone, 80 horse-power rotary; tractor pro' 

Performancese Speed, 40-105 m. p. h.; climb 8000 ft. in 10 min. 

MODEL M.B.-4. TWIN ENGINE MAIL MACHINE 

Dimensions: Length, 25 ft. 5 in.-, span, 45 ft. 6 in.; height 11 ft. 
Areas and Weights: Wing area, 645 ft.; gross weight, 5564 pounds; 
mail load, 1500 pounds. 



"WEST VIRGINIA AIRCRAFT CO. 

Main Offices and Plant, Wheeling, West Virginia 

Officers 

President J. C. McKinlet 

Vice-President N.^A. Hamng 

Qenerol Manager and Vice-President C H.-Phillips 

The activities of the West Virginia Aircraft Company since the 
aijgnirig'of 'the Armistice ha.ve been principally engineering -experi- 
mental work in perfecting a design that would be practical and cost 
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of production would be reduced to a miniuium, which would be con- 
sistent with durability and eificiency, to carry not less than three 
passengers. The manufacture has been reduced to simply rebuilding 
machines for individuals. 

Our engineering department reports that their plans for the three 
passenger machine are about completed, and we contemplate building 
three or four of these craft at an early date, although we have not 
indicated to the public that we would build any of these machines at 
the present for the market. 

Our engineering department has been held intact, although the 
mill and the assembling department have been temporarily diverted 
to other lines, but at any time when the airplane business justifies 
it and shows some signs of stability, our entire plant could be brought 
back to its full capacity. 

For quite a few months after the Armistice was signed, we con- 
.tinued to the completion of our contract with the Government, but 
since the completion of this contract, we have not built any new 
complete machines. 

When the Armistice was signed, we again placed in operation our 
Flying Schools at Princeton and Daytona. 



WRIGHT AERONAUTICAL CORPORATION 
Frelinguysen Avenue, Newark, New Jersey 

Ojficers 

President Geobqe H, Houston 

Tice-Presidenl and Oeneral ilanager . . . . F. B. Bentschleb 
y ice- President and Chief Engineer .... Henbt M. Crane 

Secretary and Treasurer James F, Prince 

Sale* ilanager John R. Cautley 

Factory Manager Harold L. Pope 

The Wright Aeronautical Corporation has taken over certain of 
tlie assets and liabilities of the Wright-Martin Aircraft Corporation. 
This reorganization is for the purpose of putting the operations of 
the older corporation on a satisfactory peace-time basis. 

The new corporation has possession of the Wright patents and the 
Hispano-Suiza license for the United States and is continuing the 
manufacture of the Hispano-Suiza engine. In order to maintain 
its place as the foremost individual aeronautical engine builder in 
this country, the corporation expects to develop new and improved 
types of aircraft engines and thus keep abreast of the times. 
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In order that the corporation may be in the best possible position 
to continue the production of improved Wright Hispano engines and 
to work out new problems under proper conditions the Xew Bruns- 
wick plant has been sold to the International Motor Truck Company. 
This sale has enabled the corporation to purchase a new site on 
Frelinghuysen Avenue in Newark, upon which a new factory, 
especially designed for the needs of aviation engine work, is being 
constructed. Special attention is being paid in the initial construc- 
tion to immediate requirements but all plans are being laid out 
with a view to expansion, so that the factory will be able to increase 
its production with the greatest possible rapidity and with practically 
no interference with operations at any time. 

Manufacturing on a small scale will be carried on in the Experi- 
mental Department at New Brunswick until the new factory is 
completed. 

After the signing of the Armistice a period of approximately six 
months was taken for the completion of the corporation's government 
contracts. Since that time a small amount of experimental work has 
been carried on for both the Army and Navy Departments and at 
the present time the 180 horse-power Model " E " engine is being 
produced in small quantities. 

The record made by the Hispano-Suiza engine is too well known 
to discuss at length. It is generally acknowledged to be the most 
successful pursuit plane engine in the United States. In spite of the 
fact that the machine was built for scouting purposes with little more 
than two hours fuel capacity, the first airplane to complete the round 
trip from New York to San Francisco without change of or repair 
to engine was a single seater scout fitted with one of the small 180 
horse-power II ispano- Suiza engines, notwithstanding the fact that 
it was competing with engines over twice its power. 

In the New York-Toronto race, although there were fewer than 
twenty per cent, of the planes entered using Hispano-Suiza engines, 
the first four places in the reliability contest were taken by Hispanos. 

At the present time developments for advanced training planes in 
the Army, development for high speed single seater pursuit machines, 
and a considerable portion of the development for two seater fighters 
is based on Hispano engines. In the Navy the program for battle 
planes for the fleet, both of the small single seater type and the larger 
two seater type, is based on the 180 horse-power Hispano and the 
300 horse-power Hispano engines. 
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1. George H. Houaton, President. 2. Henry M. Crane, Vice-President in Charge 
of Engineering. 3. John E. Cautiey, Sales Manager. 4. F. B. Rentachler, 
Vice-President and General Manager. 
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The illustrutions accompauying this article show three typical ex- 
amples of plane installations using the Hispano-Suiza motor. There 
are a numher of others, such as the Thomas-Morse Scout illustrated 
elsewhere, but the three shown will serve as reasonable examples of 
developments around the " Wright Hispano." 

The Loening two seater fighter was designed especially to meet 
the call of the Army toward the end of the war for a very h^gb speed 
two seater machine of great maneuverability. This machine has not 
only shown its ability as a land ship but is being built for the Navy 
as a pontoon type seaplane. It is equipped with a 300 horse-power 
Type " H " Wright Hispano motor. 

The Ordnance Scout was built in response to the request of the 
War Department for an ultra high speed single seater machine. The 
performance has been exceptionally high. As it was developed for 
the Air Service, the exact figures are not available. It is equipped 
with a 300 horse-power Type " H " Wright Hispano. 

The V,E.-7, or Vought Bluebird, was especially developed as an 
advanced training machine for the Air Service. It has shown very 
marked ability for a machine designed for a 150 horse-power motor 
and is widely used to-day in the Air Service. It is equipped either 
with 150 horse-power Type " I " or 180 horse-power Type " E " 
Hispano. 

The Wright Aeronautical Corporation believes in the Wright 
Hispano engine and that the developments which are in hand at the 
present time make it not only wise for the corporation to continue in 
the aeronautical engine business, but that it is its duty as an American 
corporation to do so as it is the only corporation in the United States 
which was a large producer of fighting engines, which proposes to 
continue in the business with aviation engines as its sole product. 

The Wright Aeronautical Corporation therefore believes in aviation 
and the necessity for a strong organization which will bend its whole 
efforts toward the continued development of the aviation engine. 
The corporation is in position to accept orders for Wright Hispano 
engines of the 150 and 180 horse-power and 300 horse-power sizes. 
It is developing in a conservative manner other types of engines 
which it believes will be needed. The corporation will undertake 
the development of any particular type or engine auxiliary equipment 
for the use of private concerns or military establishment in the 
United States and abroad. 
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CHAPTER IX 
CHRONOLOGY OF AERONAUTICS 



(For Etrlier ChroDologj', see " Aircraft Year Book, 1919 ") 



November 15 Hundley Page at Crickle\¥Ood Field, England, carries 40 

l>eopk- 30 minutes at altitude of 6,500 feet. 

Dec. 13-Jan. 16 England lo India. Four motored Handley-Page piloted by 
Major MacLaren and General McEwen of the Royal Air Force 
arrives in Calcutta, a diatanee of approximately 6,500 miles 
from England. 

December 24 United States Naval non-rigid dirigible A'236 flies from 

Key West to Tampa, Cape Sable, Palm Beach and return, 
covering approximately 691 miles and maintaining con- 
tinuous flight for 40 hours and 4S minutes. 

December 31 Lieutenant- Commander P. N. L. Bellinger carries 6 passen- 

gers and 542 pounds additional weight 068 miles in 9 hours 
and 1 minute continuous dying. 
1019 

January 2 Keic altitude record established by Captain Lang, R. A. F., 

at Ipswich, England, with passenger. Altitude of 30,500 
feet reached unollieially. 

January 6 Trattacontinental Pathfinding Tour. Four army Curtiss 

J.N.-4-H (Hispano-Suiza) airplanes complete 4,000 mile 
flight in 50 flying hours. Aerial photographs and maps 
taken and aerial mail routes and landing fields selected. 
Boekaipoy to .Key We»t. United States Naval dirigible CI 
(Goodyear) flies 1,450 miles. 

"Sew Italian Record. Italian biplane, the Marchetti Vickers 
Terni, equipped with 200 horse-power Spa motor, and piloted 
by Sergeant Elia Lint, attains, under official tests, and over 
a closed circuit, an average speed of 160 miles per hour. 
Navy airplane successfully launclied from dirigible in flight. 
Marteilles to Algeria. Lieutenant Eoget and Captain Coli 
pilot French Breguet airplane across Mediterranean Sea, a 
distance of 457 miles in five hours. 

Endurance flight. Cape May, New Jersey. Goodyear Air- 
ship flies 33 hours. Assuming average speed to have been 
40 miles per hour, approvimately 1320 miles were flown. 
.innual Flying Circus held at Rockwell Field, San Diego, 
California, in which more than 200 airplanes of all types take 

I'aris to Brussels and return. Far man Goliath carrying 17 

passengers flies 325 miles in 4 hours and 52 minutes. 
A'eu> looping recoTd. Lieutenant B. W. Tklaynard. a test pilot 
at American assembly plant at Romorantin, France, loops 
31S times without losing altitude, flying a British Sopwith 

British non-rigid airship N:S.1I patrols North Sea for four 
days, four hours and fifty minutes with crew of 10. 
London -to •Paris flight. Airco D.II.-4 airplane flies to Paris 
from London in 1 hour and 50 minutes. 

Lieutenant E. E. Harmon, piloting a Lepere biplane, 400 
hiirse-power Liberty engine, flies from Mineola, Long Island, 
to Washington, in SH minutes. 
248 



January 12. 
January 24 



February 1 

February 2 

February 12 
February ,12 

February 13 

February 13 

February 19 
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Famous Air Pilots — 1. Lieut. -Com. A. C. Bead, first trans-atl antic Flight, 
Navy-Curtiss N.C.-4. 2. C. J. Zimmeriiiaii. Aeromarine, New York to Cuba 
and return. 3. Com. J. H. Towera, N.C.-3, CommandinK Officer of Trans- 
atlantic Flight operation. 4. Lieiit.-Coni. P. N. L. Bellinger, N.C.-I. 5. 
Roland Rohlfs, Official World's Altitude Becord, 34.1110 feet in Curtiss 
Waap. 0. I.ieut..(ol. R. S. Hartz, Around U. S. in Glenn L. Martin 
Bomber. 
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Febmaix 21 AmcrUom Bfnd Rerttrd. Tborau-MorM Smvt, fqnipped 

with SIM borse-poKer Ui$pvK>-!^uii> motor, sttaiBB speed of 
Ift4 miles «u bunr at Ithua. X. Y, rcrordnl u witnessed 
aiKi cfficUlli- Trcognized bj Dirvrtor o( Hilitarr AercNiautics. 

March 1—15 Pint Annual Aeronautical Exposition of ^fannfaetarers 

Aircraft Association at Madison Square Gardai and 6&tli 
Regiment Armon*. New York Citr. 

March 1 French Aeriml H'ail Serrin cMabliifaed betvecn Paris, Bor- 

deaaz and Mar^illes. 

Marrh 2 ltali«K Aeri«l Mail tSerriee MUbliabed between Padua, Italy, 

and Vienna, Aastria, a distance of 304 miles. 

March 3 Cancda-Luited State* Air llmiL W. E. Boeing, to a Boeing 

■eaptane. Hies from Vancouver, Britisk Columbia, to Seattle, 
a distance of 200 miles. The trip was authorized bj the 
Canadian Poet Office and the bag was officially received in 
Seattle bv the Mayor of that city. 

ilarch 6 Pilot C. J. Zimmerman in an AerooMrine Model 40 Flying - 

Boat, mcete S.S. LcnotAoa carr>-ing the STth Division at 
sea. and drops a bag o( letters of welcome on board addressed 
to Major-General John J. O'Ryan. 

March 12 Commercial delivery by airplane made in Curtiss J.X. by 

Roland Roblfs for Xew York department store, — Mineola, 
Long Island, to Mt. Vernon. 

March 13 Curtiss M.F. boat sent t^ Commander Schofield as aerial am- 

bulance from Far liocicaway, Long Island, to tJt. Luke's Uos- 
piUl, New York City. 

March 20 ISO mile radio telrpkone concertation. Secretary of Navy 

Daniels talks to pilot in seaplane in flight. 

March 22 3 D.B.'i airplanes cross Sierra Xevada mountains at alti- 

tude of 14,000 feet, flying from Mather Field, Sacramento, 
. to Carson City, Nevada, in 85 minutes, as compared wiUi 

average train time of di^ hours. 

March 23 ilarteilUt lo Pari*. M. Ri^t covers approximate distance 

of 500 mites in 3 hours and 45 minutes. 

April 4 Lieutenant Cortinez, of Chilean Army, crosses Andes Moun- 

UioB at altitude of 19,800 feet in British Bristol monoplane. 

April 6 I'lf*, France-Rom^, Italy. M. Goget makes non-stop flight 

from Lyon to Rome, distance of 684 miles in 7 hours. 

April 16 Flight acroae Conlinent. Major T. C. Macauley piloting 

D.H.-4 airplane, arrives at Souther Field. Americus, Georgia, 
from San Diego, California, distance of 2,400 miles, in 19 
hours flying time, completing round trip flight in 44 hours 
and 15 minutes. 

April 19 Captain E. F. White, piloting D.H.-4 army biplane, msJces 

first non-stop fliebt between Chicago and New York City. 
An average speed of 106 miles per hour is maintained for 
the 727 miles. 

April 10-May 10 Remarkable recorda made 6y Victory Loan Flying Circu*. 
The circus, composed three flights, each flight consisting of 15 
pilots and many types of airplanes, tours country. Per- 
formances given in 88 cities in 45 States. Total of 1,275 
flights made, 368 civilians taken as passengers and 10,124 
tnUes flown. 

April 23 Sixth fiational Foreign Trade Convention held in Chicago 

adopts foltounng resolution calling for eitabtiehment of sep- 
arate department of Aeronautics: "Realizing the unques- 
tioned advantages of having the speediest possible mail and 
express service in enabling American enterprise to compete 
successfully in securing the specifl cations and requirements 
of our foreign contracts, this convention urges prompt Con- 
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Famous Air Pilots — I. Capt. John Alcock and Lieut. A. W. Brown, first Non- 
stop Trans- Atlantic Flight. 2. Lieut. Alex. Pearson, Jr., Winner in actual 
flyinK time. New York-San Francisco Bace. 3. Major G. H. Scott, Com- 
manding Dirigible R.-34, Round trip Trans- Atlantic Flight. 4. Lieut, Belvin 
W. Maynard, firat to make round trip New York-San Francisco Race- S- 
Capt. R. Smith and Lieut. K. M. Smith, R. A. F., first to make flight from 
London to Australia. 6. Major R. W. Schroeder, World's two man altitude 
record, 3I,7B« feet in Lepere motored biplane, equipped with supercharger. 
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greasioHHl conBideration of suitable plans fur (level uping 
aerial navigation. The establishment of the neceasary aids to 
such navgation, the investigation of development of tlie fun- 
damental principles of commercial aeronautics, the promo- 
tion of airship service to distant countries, are matters which 
demand the prompt establishment nf a separate department 
of the government. One of its chief duties should be to pro- 
vide the necessary information which will make possible the 
use of aerial navigation as an aid to foreign trade." 

April 20 Final spepd tests on Curtiss Wasp at Garden City show lOO.t 

to 162 miles per hour with full military load, 

April 20 World Duration Record. United States Naval F-5-L flying 

boat remains in air 20 hours and 10 minutes with crew of 
tour; 1,250 nautical miles covered. 

May 2-10 Southeastern Aeronautical Congress meets at Macon, Georgia. 

May 3 First Paiaenger Air Service in United States. Mrs. J. A. 

Hoagland and Miss Ethel Hodges are carried from New York 
to Atlantic City and return by pilot Robert Hewitt in an 
Aeromarine Irfodel 50 " S " Flying Boat. 

May 5 French machine climbs to altitude of 4,S60 meters with 24 

passengers. 
•May 8 Departure of N.C. 1-3-4 from Itocliaway on first leg of Trans- 

Atlantie flight. 

May 8 Martin Bomber flies G60 miles in T hours and 65 minutes com- 

pleting round trip flight from Macon, Georgia, to VVashlngton. 

May 8 United States Naval Macchi flying boat establishes altitude 

record of 10,800 feet in 15 minutes at Hampton Roads, Vir- 
ginia, with one passenger. 

May 10 German machine flics from Berlin to Stockholm, 570 miles, in 

7 hours. 

May 10 French machine flies flOO miles from Paris to Copenhagen in 

8 hours. 

May 11 Navy's free balloon race won by Lieutenant P. D. Collins. 

Winner remains aloft 21 hours !) minutes and covers 420 

May 14 Navy's C.-5 dirigible (Goodyear) malies record flight of 1,116 

miles from Montauli Point, Long Island, to St. Johns, New- 
foundland, in 26 liours and 40 minutes on flrst leg of Trans- 
Atlantlc flight. Severe storms after landing tears dirigible 
from its moorings and carries it out to sea, where It is lost. 

May 16 Boston to Atlantic City. M. W. Hodgden in a Whittemore- 

Hamm 1-2 biplane with a 00 horse-power engine flies from 
Boston to Atlantic City in 3 hours and 60 minutes. 

May 15 Aerial Mail Service established between Chicago and Cleve- 

May 17 Colonel G. C. Brant, U. S. A., flies D.H.-4 army airplane from 

Houston, Texas, to Selleville, HI. 720 miles in 453 minutes. 

May 18 Harry 0. Hawker and Lieutenant-Commander Kenneth Grieve 

attempt Trans- Atlantic flight in Sopwith biplane equipped 
with 376 horse-power Rolls-Royce motor. Motor trouble 
develops after about 1,200 miles are covered and machine is 
forced down near passing steamer and pilot and observer are 
rescued. 

May IB Three-engined Caproni, with crew of eight, makes non-stop 

flight from Turin, Italy, to London, England, 600 miles. 

May 22 Departure of American Aviation ilisaion to study aviation 

problems of foreign countries. 

May 23 Lands on hotel roof. Army Goodyear dirigible A-4, piloted 

by James Shade, lands on roof of Cleveland hotel. 

May 24 First visit of surgeon to patient made by Dr. F. A. Brewster, 

Beaver City, in a Curtiss J.N. 
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May 24 Lieutenant Eoget of French Army flies 1,375 miles in noD- 

8top flight from Paris to Morocco. 
■May 27 First rrans-AHantic flight. United SUtes Navy's N,C.-4 

' (Navy-CurtiBS) succesafuily completes Trans-Atlantic flight, 

landing at Lisbon, Portugal. 
•May 31 N.C.-4 arrives at Plymouth, England, completing last leg of 

first Trans-Atlantic flight. 

June 1 EatabliakTnent of aerial forest patrol. 

June 1 Baroneea de la Koche ascends 12,870 feet in single motored 

G3 Caudron. breaking world's altitude record for women. 

June 3 Regular merchandise delivery begun at Chicago with Curtiss 

J.N.'g by cloak manufacturers. 

June IS Lieutenant Casale, of French Army, reported to have reached 

altitude of 33,100 feet in type 29 Nieuport airplane. This 
reading of the barograph ie without air temperature and 
other corrections. 
*June 14 .first non-sfop Trams-Atlaniia flight. Captain John Alcock, 

pilot, and Lieutenant Arthur VVhitten Brown, navigator, 
complete first non-stop flight across Atlantic Ocean in 15 
hours and 57 minutes. 

June lT-20 H-34, largest of British dirigibles, cruises for 60 hours. 

July 2 N.C. heroes officially dined by the American Flying Club in 

New York City. 
•July « first Trans-Attanlic dirigible flight. R-34 lands at Roose- 

velt Field after having successfully completed the first leg 
of its round-trip Trans- Atlantic flight. 

July 7 Xon-atop speed record. Captain L. H. Smith in a DeHavi- 

land Bluebird flies from San Francisco to San Diego, SIO 
miles in 246>2 minutes. 
'July 9 R-34 starts on return trip to England. 

July 10 Curtiss 7'ra)is-.4 Kantic Dinner. Glenn H. Curtiss host to 

naval oflicials, including Lieutenant- Commander A. C. Read, 
in bonor of first Trans-Atl antic flight, gives dinner at Hotel 
Commodore. 

July 11-14 U. 11. Blair pilots Curtiss HeaguU from New York to De- 

troit, Michigan, via lluduon River, Barge Canal, and Great 

July 11 Navy mail left by a destroyer fleet is brought to New York 

from Block Island in a seaplane. 
July II Army airship A-4 flight from Akron, Ohio, to Langley Field, 

Virginia. Wakes 407 miles in 18 hours. Lieutenant G. W, 

McLntire in command. 
'July 12 R-34 arrives in England completing round trip Trans-At- 

lantic Hight. 
July 12 Seaplane crosses Alps. Taddiolj, Swiss aviator, first flier to 

cross in this type of plane. 
July 12 Army Balloon School's carnival at Fort Omaha- 

July 12 Hight altitude flight. Lieutenant C. C. Chauncey in a Lepers 

attains an altitude of 20,000 feet at Arcadia, Florida. 
July 13 First permits granted by Canadian Military authorities for 

flight across international boundary are given to Lieutenant 

0. S. Parmer and Ensign 0. D. Carman, Americans. 
July 15 Sid Chaplin Aircraft Company establishes Los Angeles-Cat- 

alina Island daily passenger service with Curtiss SeagulU, 

first regular passenger-carrying line in United States. 
July 16 Jtome to England. Lieutenant F, Brockpapa makes flight 

via Paris in 8 hours, 30 minutes — distance, B50 miles. 
July 18 Air delivery available for alt first class United States mail. 

Jttly 20 J/cdilermnean crossed. Captain Marclial, French, flies 460 

miles from St. Raphael to Bigerta in £i hours, 40 tniDutea in 

a seaplane. 
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July 23 South American record. Antonio Merolla, the Argentine av- 

iator, ascends ]Q,500 feet in a. seaplane with one passenger. 
"July ai-Nos, B "Round the rim" flight. Lieutenant- Colonel R. L. Hartz 
and Lieutenant E. E. Harman in a Martin Btimber start 
from Boiling Field, Washington, District of Columbia. Com- 
plete circuit of the United States is made covering 9,823 

July 28 First test by United States Bureau of Fisheries of obaerva^ 

tion of flsh schools from aircraft is made at Cape May, New 
Jersey, with the cooperation of Naval Air Station, showing 
possibilities of aircraft in research and commercial lines. 
July 28 Independent Air Service. Representative Curry introduces 

bill to establish a Department of Aeronautics, which is re- 
ferred to the Committee on Military Affairs- 
July 30 Flight over the Andes. Lieutenant Locatelli, Italian, first to 
cross South American Continent by air — from Buenos Aires 
to Valparaiso, 800 miles. 
July 30 Xew American attitude record. OQicially made by Roland 
Bohlfs in Curtiss Wasp triplane when he ascends 30,300 
feet. 
July 31 Flight over the Sierra Nevada*. Lieutenants J. M. Fett«r 
and Tobin S. Curtiss make a trip from Sacramento, Califor- 
nia, to Ogden, Utah, 540 miles in Curtiss-Uispano ma- 
chines. 
July 31 Independent Air Service. Senator New introduces a bill to 
create a Department of Aeronautics, which is referred to 
Committee on Military affairs. 
Aug. 1-Sept. 14 International Aircraft Exposition, Amsterdam, Holland. 
First exposition in Europe since Armistice. Among aircraft 
flown to the show was an 8 passenger Blackburn which flew 
from Leeds via London and Brussels — 440 miles. By night, 

f lanes flew to London for theater, returning in morning. 
0,000 flights were made during show. 

August 1 Lieutenant J. P. Corkville with Sergeant J. R. Cook in Le- 

pere fly IBS miles from Arcadia, Florida, to Daytona Beach 
in 75 minutes, flying 148 miles an hour at 6,000 feet altitude. 

August 2 1S7 miles an hour at altitude of 18,400 feet. Lepere ma- 

chine piloted by Major R. W. Schroeder, and equipped with 
a 400 horse-power Liberty motor establishes a record at Mc- 
Cook Field, Dayton, Ohio. 

August 2 Otides 35 miles. " Tex " Marshall in Thomas-Morse plane, 

makes record from altitude of 17,000 feet, when he glides 35 
miles, renewing power at an altitude of 6,000 feet. 

August 4 Pikes Peak circled by Lieutenants A. Lundrum and Ira J. 

Humphries. 

August 3 Lonifan to Madrid. British service plane flies 900 miles in 

T hours. 45 minutes. 

August 5 Test Flight. Major S. M. Strong and associates arrive at 

Arcadia, Florida, completing round trip flight to New York, 
2,972 miles in 2,861 minutes flying time. Stops were made 
in 20 cities. 



August 6 Madrid to Rome. Aviator Stopanni makes a non.gtop flight 

of 900 miles in II hours, 45 minutes using Italian seaplane. 
August 7 Flight over Canadian Rockies. Captain A. C. Hoy, D. F. C, 

makes trip from Vancouver, British Columbia, to Leth- 

bridge. Alberta. 
August 8 Passenger height record. Maurice Walbaum and mechanic 

at Villacoublay, climb 25,740 feet. 
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August 11 
August 13 

August 13 

AugUBt 14 

August 18 
August 18 

August 22 
August 22 

August 24 
•August 25-29 
August 25-29 
August 25 

August 25 

August 2S 
August 29 
August 29 

August 29 



September 2 
September 4 
September S 



24 

Parig to Morocco. Farman Goliath carrying 10 passengers, 
makes 1,1IS miles in 10 hours, 20 minutes. 
One passenger record. Lieutenant Weiss with mechanician 
Begul, both French, attains an altitude of 30,000 feet in S2 
ainutes. 

Ail-American Pathfinders. Thirteen array airplanes fly 4,000 
miles through 15 states to collect landing field and mapping 
data and stimulate recruiting. 

Firet mail delivered by flying boat to iteamer at sea. Aero- 
marine flying boat drops bag on forward deck of VVhite Star 
liner Adriatic I^ hours after she leaves her pier in New 
York. 

Lieutenant De Rissis flics from Buenos Aires to Asuncion 
and return, 1,300 miles, in Bristol airplane. 
England to Denmarlc, Major F. Gron with 7 passengers in 
Handtey-Page machine, flies from London to Copenhagen, 640 

Buffalo to Xew York. Curtiss 3 passenger Oriole biplane, 
piloted by J.D. Hill, flies 440 miles in 4 ilonrs, 10 minutes. 
Aerial Mail Day in Cleveland. Members of Manufacturers 
Aircraft Association, Oifieials of Armj Air Service, and 
Aerial Mail participate in ceremony under auspices of Cleve- 
land Aero Club and Cleveland Chamber of Commerce. 
Airship over Berlin. With 35 passengers the " Bodensee," 
394 feet long, circled Berlin at a speed of 75 miles an hour. 
A'euj yorfc-Toronfo Aerial Derby. Conducted by American 
Flying Club. 

Curtiss Oriole takes first prizes for speed and reliability 
among commercial machines in New York-Toronto Air Race. 
Italian dirigible circles Xaplea with 20 passengers — arrives 
over city after three hour flight from Rome and makes return 
trip in afternoon. 

Indian Aerial Mail. Sites for aerii 
been selected at all tbe principal c 
Bombay where land is very expensive, 
be landed at Karachi and distributed o 

Loic parachute drop. Major O. Lees, R. A. F., makes 250 
foot jump from seaplane into New York Harbor. 
Airplane tctth patienger lands on roof. Edwin E. Ballough, 
pilot, then hops off at Newark, New Jersey. 
Timber kuniing. Captain Daniel Owen, R. A. F.. in com- 
mand of expedition, hunting timber, locates by use of air- 
S lanes ^eat timber lands in Labrador. 
orwegian fiEhermen buy b 
shoals. 

ISpeed record. Sadi Lecointe in Spad flies 125 miles in 49 
minutes, S seconds. Performance in Italy, not ofHcially ob- 

France to Italy. Pilot Maneyvol, French, in Morane mono- 
plane flies from Paris to Kome, 1,250 kilometers in 5 hours, 
59 minutes. 

Spain to Italy. Aviators Busco and Casatti, flying Nieuport 
machine, make the trip from Barcelona to Varise ir ' *■ 



lail aerodromes have 

B of India, excepting 

British malls will 

r country by sub- 



seaplane to search for herring 



500 E 



iles. 



5 hours. 



. Barin and carrying Lieutenant- Commander N. H. 
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White. Jr., I', S. a., (Tommanding Naval Air Station, Ham[t- 
ton lloads. Uiea from Hamilton Itoads to Philadelphia, cover- 
ing a ruurw of approxiinalely 270 milea id 13.) roinut«a at 
the rate of 2 miles a minute. 
Septemher 5 Berlin to Htcilzerland. Regular passenger sir service is 

opened between re>^>rta of these countries. 

September 5 Whale-kunliiig trilh airplonea. Machines patrol west coast 

of Vancouver Island, and when whales are spotted the news 
is wirelessed to whaling ships. 

September 5 Air aerrice for Belgian Congo. An aeronautic mission is 

now in the Belgian Congo, organizing a passenger carrying 
air service. Twelve seaplanes will be used between Kin- 
chasna and Stanleyville, I.OoO miles. 

September 6 Aeic allitude record oflicially made by Major E. K. Scbroe- 

der and Lieutenant G. Elfrey who ascend 2!l,000 feet in a 
Lepere airplane, at Dayton, Ohio. 

September 8 Ilatg lo Bolland. Lieutenant Campacii and petty officer 

Guarnieri of the Royal Italian Xavy cross Alpine mountaia 
chain in Switzerland with a Savoia seaplane, then follow 
Rhine to Amsterdam. 

September 13 Lawson air liner arrives in Xew York from Milwaukee. 

September 14 - Altitude record. Roland Rohlfs makes a new record of 
34,200 feet Dying Curtiss Triplane. Unofficial. 

September 14 Cairo to Pari». Commander Vuillemin, French, makes a 

trip of 2,300 miles, stopping at Constantinople and Istris 
near Marseilles, using a French service plane. 

September 15 Holland lo t:iigland. Vickers-Vimy commercial machine 

with 8 passengers makes trip from Amsterdam to Hounslow 
in 2 hours, 50 minutes. 

September 16 Radio tett. Airplane 2,000 feet up sends radio to submerged 

submarine. Test is made at Fiahers Island. 

September 17 Austria to France, Lieutenants Story and Ulieence of the 

Czechoslovak aviation service make Right from Prague to 
Paris via ^Inycncc, approximately GOO miles. 

September 17 Twelve passenger Glenn L. Martin army transport flies to 

Dayton, Ohio, from Cleveland at 117 miles an hour. 
'September 18 Official World's Allilude Record. lioland Rohlfs climbs .^4,- 

SIO feet in a Curtiss Wasp triplane, equipped with a Curtiss 
K-12 400 horse power motor. For purposes of international 
comparison the barograph was read without air temperature 
corrections, thus conforming with European practise. After 
calibration by the Bureau of Standards. Itolilfs' barograph 
showed a minimum corrected altitude of 32,430 feet. These 
readings give Rohlfs the oHicial record in both corrected and 
uncorrected classes, his nearest rival being Lieutenant Casale, 
who is reported to have reached an uncorrected altitude of 
33,100 feet. 

September 10 Roland Rohlfs in Curtiss Wasp climbs 19,200 feet in 10 min- 

utes and in the first two minutes of Right climbs 4,800 feet. 
Ten minute climb approved by Bureau of Standards. 

September 21 Sinedish record flight. Aviator Rodehn, flying a 260 horse 

power Swedish airplane, makes non-stop flight from Ystad 
to Haparanda, 1,420 kilometers, in 7^j iioure. 

September 23 N.C.-4 off on a recruiting trip. 

September 26 Army-Navy Balloon Race starts at St. Louis. 

September 2B -Veio hydro-monoplane altitude record, '.aleb S. Bragg with 

passenger makes new world's altitude record of 18,759teet in 
Loening 300 horse-power Hiepano-Suiza hydro-monoplane. 

S^tember 29 Loening Monoplane, as a seaplane with Twin Floats, breaks 

the world's seaplane attitude record for two passengers. 
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climbing to 18,759 feet, developing at the same time a speed 
of 131 milcB per hour which in said to be considerably faater 
than any other Americaa Seaplane. 

October 1 Goodyear airship wins 1,021 mile National Free Balloon 

Race, St. Louis, MiBsouri. 

October 1 Two man Attitude Flight. Sfajor E. W. Schroeder, Pilot, and 

Lieutenant George W. Elaey, Observer, reach indicated and 
uncorrected altitude of 33,335 feet, in Lepere biplane, equipped 
with 400 horse-power Liberty motor. The engine was fitted 
with a supercharger and the plane was otherwise specially 
prepared. Barographs to the date of this writing had not 
been corrected liy the Bureau of Standards. McCook Field, 
Dayton, Ohio, where the flight was made, reports corrections 
bringing the record down to 31.796 feet. 

October 7 Boy fiiea 2,000 miles icith mother. A Curtiss Oriole 3 pas- 

senger biplane, piloted by Ralph Block arrives at Mineola, 
Long Island, from Houston. Texas, with Mrs. Seymour E. J. 
CoK and her nine year old son, Seymour, as passengers, es- 
tablishing a new record for a. cross country airplane Hight 
by civilians. 

A'eic York to San FTanciaco airplam reliability test. Race 
under auspices of American Flying Club. 
Air mail in Colombia {South America). Experimental aerial 
mail service starts between Barranquilla and Puerto, Co- 
lombia. 

by Lieutenant Poulet, 



October B-30 
October U 

October U 
•Oct. 14-Dec. 10 



October 17 

October 17 

October 17 

October 18 

October 21 

October 21 

October 21 

October 24 



France to Australia flight. Begur 
French pilot in French biplane, 
London to Australia, 1S,500 miles. Four machines enter. 
Trip carries piloln over three continents and many seas 
with a 1,750 mile hop at the end of the journey, from Ban- 
doeng (Java) to Port Darwin (North Australia). Captain 
Ross Smith left London at o'clock, November 12, and De- 
cember 10 arrived at Port Darwin. 

Japan appropriates the equivalent of $125,000,000 for air 
service. 

Air mail in Brazil. Brazilian budget for 1020 includes the 
establishment of aerial mail service. Government's loan will 
amount to $25,000,000. 

Iceland aees airplane for frat time. Captain Cecil Farber, 
late R. A. F., establishes commercial aviation at Danish Is' 
land Colony. 

Speed record between London and Paris. Captain Gather- 
good, flying an Airco D.H,-4 machine with a Napier engine 
makes a new record of 80 minutes for a distance of 250 milea. 
Chinese aviation. Tlie Vickers Company of England con- 
tracts to supply airplanes and equipment to the Chinese Gov- 
ernment for $43,000,000. 

London to Australia flight. Captain George Matthews, Eng- 
lish, with Sergeant Kay, Australian, begins 13,000 mile flight 
in Sop with two-seater. 

Air route covers Finland from ."^ortavala on the Lagoda to 
Murmansk. 

The Curtisa Eagle, an eight passenger aerial liner, and first 
American three motored machine, makes its first public flight, 
Garden City, I.ong Island, to Washington, District of Colum- 
bia, and return. In ten days in Washington it made 82 
flights and carried 476 people, mostly United States govern- 
ment and foreign government officials. 

Keyport, A'ewr Jersey, to Havana, Cuba. C. J. Zimmerman 
begins 1,421 mile flight in Aeromarine flying boat. 
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October 28 
October 28 



November 1 

November 6 

November 9 
November 17 

December 2 

December 3 
December 3 

December 5 
December 5 
December 16 



Dec. 19-Jan. 4 



Key Wett to Cuha. Air Service. Three Aeromarine flying 

boats, models 50 ■ K," 40 ■' f." 40 '■ L " fly from Key West to 

Cuba, inaugurHting the aervire between these points. 

Xew looping rcroj-rf. Alfred Flamvsi. Frencii, in military 

airplane, loops 624 times in 2 boiirs at Villacoubiay, France. 

R-38, England's larf^est airship, is purcliased bv United States 

Navy for $2,.)(M),000. 

New York to Cuba air freight service is begun. 

Gleno L. Martin mail plane, the Arst twin motored mail ship, 

Reoeraible proprller. New American device tested at Mc- 
Cook Field, Dayton, Ohio, permits airplane io land and be 
brought to a stop within 50 feet. 

Two Aeromarine boats leave New York for Miami, covering 
1,350 miles in 191^ hours flying time. 

Aerial flower service from Paris to Copenhagen. French 
plane covers trip with one intermediate landing in Holland, 
in one day, carrying half a ton of flowers. 

Morocco to Tunis. Major Chentin and Lieutenant Pontan- 
chan. flies 1,250 miles without a stop. 

Navy reports total hours of flight in heavier than air ma- 
chines on other than patrol duty, for the year 1010, up to 
November 17th, 1919, to total 57,452. There were 3,399 hours 
spent in lighter-than-air flights — approximately 1,000 hours 
were spent in patrol flights of all kinds. 

Aerial mail speed record. An L. W. F. remodelled D.H. mail 
airplane, equipped with two Hall-Scott rnotors. establishes 
new speed record from Washington, District of Columbia, to 
Belmont Park. Time, 1 hour, 34 minutes. Distance flown, 
218 miles; speed, 13S miles an hour. 30,000 letters weighing 
030 pounds carried. 

Havana to Sew York. Pilot Zimmerman, in Aeromarine 
flying boat, makes return flight from Havana. 
Airplane Coast Patrol starts from Mineola, L. J. Two D.H. 
machines leave Mitcliet Field on fliglit to Langlcy Field, Vir- 
ginia, establishing first coast patrol. The pilots will report 
ships between New York and Virginia and in the case of acci- 
dent will wireless the position of the disabled vessels. 
Senate Military Affairs Committee by a vote of 9 to 2, ap- 
proves the Senate bill recommending a Department of Aero- 
nautics, headed by a member of the President's cabinet. 
Endurance (tight. Goodyear airship Hies 41 hours, 50 min- 
utes at Key West. Fiorina. Assuming average speed to have 
been 30 miles per bonr, the ship probably flew 1,255 miles. 
Three and three quarter miles a minute reported. Sadi Le- 
cointe, French Aviator, said to have nttnined speed of approx- 
imately 226 miles sn hour in an airplane test. He covered 
the distance of a kilometer at an average speed of 307.225 
kilometers (about 190 miles) an hour. During some sec- 
onds of his flight he reached a speed of 364.5 kilometers (226 
miles) an hour or ai>out 3^ miles a minute. 
Mineola, V. Y., Hampton, Va., and lietum — A'on-stop. lat 
Lieutenant C. K. Duncan and 1st Lieutenant L. M. WiKhtman, 
in a D,H.-4, flew from Mitchel Field, Mineola, L. I., N. Y., to 
Langl^ Field, Hampton, Va., non-stop in 190 min.; and on 
the following day return was made in 215 min. 
International Aeronautical Exposition held at the Grand 
Palais, Paris, France. The commercial application of aerial 
navigation was given prominence in this exposition. 
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NC-4 Than 8- Atlantic Flight 
(May 16th-3l3t) 

At the close of the war the United States Navy laid its plans for 
an attempt to % to Europe, to be made early in 1919. Route, sea- 
planes, commanders, fuel and auxiliary service were carefully dis- 
cussed in Washington. The extensive organization which chatacter- 
izcd the N.C. Flight, (the letters N.C. stand for Navy-Curtiss) tlie 
development of the Xavv-Curtiss flying boats, and the selection of the 
Newfoundland- Azores-Lisbon-Plymouth route resulted from these 
Washington conferences. The Chief features of the organization 
were government weather reports, the extensive use of radio equip- 
ment, the assigning of government destroyers to act as tenders, and 
the establishing of a line of destroyers reaching from Trepassey, 
Newfoundland, to Lisbon, Portugal. 

Commander John H. Towers was designated as Commanding Offi- 
cer of N.C, seaplanes. Division 1, New York Department. On May 
8tb the N.C.-3 (Flagship), Commander Towers; the N.C.-4, Com- 
manding Officer Lieutenant-Commander A. C. Read ; and the N.C.-l, 
Commanding .Officer Lieutenant-Commander P. N. L, Bellinger, left 
the station at Far Roekaway, I-ong Island, for Trespassey, New- 
foundland. The three planes had all covered this distance by May 
15th, the N.C.-4 arriving six days after the N.C.-l and N.C.-3. 
Engine trouble caused a descent on the open sea near Cape Cod, and 
by taxiing for five hours brought herself to the Naval Air Station at 
Chatham. On May 16th the three N.C. craft took the air, hound for 
the Azores. The N.C. -4 was the first to arrive at Horta, Azores; but 
the N.C.-l and the N.C.-a were not so fortunate. The N.C.-l lost 
her bearings and alighted 100 miles west of Flores. The N.C.-3 ran 
through five hours of rain scpialls and fog and finally alighted 45 
miles southeast of Fayal. In landing, however, the crews of both 
boats found the ocean heavier than they expected. Damage from 
high waves which made the resumption of flight impossible, even if 
a take-off on so heavy a sea could have been managed. The N.C.-l, 
after ninning on the surface for five hours, was discovered by the 
Steamship lonta. Twenty minutes later the Ionia's boat took off the 
crew. An attempt was made to tow the seaplane but the line broke 
and after a time the first N.C flying boat sank. 

Meanwhile the 12 foot sea on which the N.C,-3 came down wrecked 
hull, struts and control connections. She could not take the air 
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again. Night came and the boat was buffeted bv wind and rain. 
One of the elevators, badly damaged, had to be cut loose. The crew 
took turns steering, those off duty attempting to sleep. With morn- 
ing, in the 22 hours of surface riding, the left wing tip was washed 
away. One of the crew crawled out on the right wing and clung 
there, deluged repeatedly by waves, to keep the left wing from being 
submerged. The wireless apparatus could receive but not s^nd, and 
Commander Towers learned that the searching ships were looking 
for him west instead of south of Floros. Rescue seemed improbable, 
and the crew with rusty radiator water to drink, and scant supplies of 
chocolate and salty saudwiehes, faced the task of bringing the dam- 
aged hull for hundreds of miles over seas running as high as thirty 
feet. For the next twenty-five hours, coasting backward over the 
great waves, beaten by rain, sleepless and hungry and worn, the five 
endured more than ever they can tell. Finally under their own 
power they taxied over the breakwater and into the harbor o£ Ponta 
Delgada. So ended a 52 hour, 205 mile journey over the open sea. 
The gloriously battered X.C,-3, though making port, was unable to 
continue the voyage to Portugal. The N.C,-4, arriving at Ponta 
Delgada from Horta on May 20th, went on alone. 

The story of how Lieutenant-Commander Read completed the first 
flight across the Atlantic Ocean in an American-built flying boat with 
American-built engines, is best told in his official report to Com- 
mander John H. Towers, the commanding officer of the N.C. sea- 
planes, Division 1. 

Picking up Lieutenant-Commander Read's story at Trepasaey 
Bay: 

l.aniling was made at Trepassey at 9.36 (May 15th) and once again the N.C. 
Seaplane Division I was a complete unit. The principal work done here was the 
removal of the center forward (low compression) engine and replacing with a 
high compression, and the replacing of the three Olmstead propellers (the fourth 
had been changed at Halifax) with propellers of Bureau Steam Engineering 
design. 

In attempting a start for tlie Azores the following day ( 16th ) , N.C. -3 failed to 
get off. N.C.-4, starting a minuf* later, took off, staying up 18 minutes, to give 
all installations a test. Everything worked well. Landed and waited for N.C.-S'a 
next trial. This time she was auccesBful ; N.C. -4 followed and took the air at 10.05 
p. M. G. SI. T. 

The wind at start was blowing aliout 30 knots, but it fell somewhat as land 
was left behind. Sea appeared slightly rough. N.Cl was well hehind. Lights 
of N.C,-3 did not work and 3 and 4 separated at dark. The functioning of 
power plant during this entire run was excellent. Each destroyer waa sighted 
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in turn up to and including number IS, first b; means of tlie star shelU (during 
the night onl;), second by the search-liglitB. and third by the deatrojere' lights. 
In daylight the smoke was always picked up first, except once in a while, during 
Bemi-darkDess or Uiick weather, the warchlightH would be seen first. Several 
destroyers were considerably oat of position, estimated not more than 12 miles; 
some appeared exactly on. 

Ran through light lumps of fog from ft to S: 1.5 a.m. I7th, and again at 
0; 25. Soon afterward ran into thick fog at 1,200 feet. Nearly lost control, but 
straightened out and got above the fog into aunlight at 9: 5S, 1,400 feet. 
Ran between fog layer and cloud layer, gradually climbing to keep above log, 
occasionally changing course or reducing altitude again to avoid thick weather. 
Saw occasional glimpses of water. Appeared thick to port, with a strip of clear 
sky to starboard, gradually edging to south avoiding clouds. Occasional light 
rain. Radio compass indicated not much divergence from course. Destroyers 
20 and 21 reported thick fog near water. No. 22 reported visibility 10 miles; 
air above fog very smooth. Altitude averaged 3,000 feet. 

At 1 1 : 27 sighted southern end of Flores through rift in fog. Altitude then 
3,400 feet. Spiraled down and found fog 200 feet above water. Apparently a 
strong northwest wind had set in during latter part of time above the fog. On 
the surface the wind was about west, and force of 20 to 25 knots. 

Laid course and picked up destroyer 23, visibility 10-12 miles. Weather then 
thickened. Missed No. 24 and decided to make Horta if possible. Sighted 
northern end of Fayal, air cleared in lee of that island. Rounded Fayal and 
landed at 1 MS in a bight mistaken for Horta in the thick wenther. We took 
off again at 1 ; 20, rounded the next point and landed near the Columbia oS 
Horta at 1 : 23. 

We were htid at Horta by fog and later a gale until the 20th. Meanwhile the 
crew of N.C.-l arrived having abandoned their wrecked plane which later sank. 
Word was also received on the lOth of the arrival at Ponta Delgada of the N.C.-3, 
partially wrecked, but taxi-ing in under their own power. 

Start was made from Horta at 12: 30 p, m. 20th, wind about 260° laUr shift- 
ing to 300°, 25 knots. Sea rough. Visibility 20 miles or better. Air rough 
around Pico, later smoother but not very good. Destroyers were sighted aa 
usual. Passed a rain squall to Starboard. Sighted San Miguel at 1 : 54 and 
landed at Ponta Delgada at 2; 24. 

The next morning. 21st. an attempt was made to start on the run to Lisbon, 
but the center after engine lacked 300 revolutions due to starving, and there 
was insufUcient room to get olT except with all engines delivering full power. 
On the 22nd the sea was too rough to even attempt a getaway. We were held 
up by this condition until the morning of the 27th, when the sea smoothed down 
somewhat, and good weather was reported along the course to Lisbon. 

The wind was about 250°, force 20 knots, gradually falling during the day to 
nearly a calm at Lisbon. Visibility about 20 miles. Took off at 10: 18. Start 
had been planned for daylight but was delayed on account of starving of port 
engine. A new carbureter had been installed the night before on account of a 
BtifT butterfly valve, and the work had not been done with »uRicient care. Pieces 
of rubber were found. The carbureter was again changed and functioned 
properly. 
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One rathpr Iiard porpoise was made in getting away. Thia caused one gimbal 
ol the navigator's compass to jump out, causing an error of 7 to S degrees, 
althougli it was not ooticed until sometime later. The first destroyer was picked 
up apparently in its proper place, Ijiit it must have been out of position to the 
southward. Number 2 was passed 10 or 12 miles to the north of us and only the 
smoke sighted. Number 3 was not seen at all. Headed on a more northerly 
course, and with the aid of the radio eompass. picked up number 4 on the port 
bow. All the remaining destroyers were sighted. 

Visibility varied from about 5 miles to 15 to 20 miles. At 1 : 02 it was neces- 
sary to head 40° to the left of course to pass around a rain squall, but the next 
destroyer was later found without difficulty. At 2 : 44 passed between two heavy 
rain squalls. At 7: 39 sighted Cape Boca, and passing over the lower Tagus, we 
landed at 8: 01 in Lisbon Harbor, and secured to a buoy. 

Left Lisbon for riymoutli, England, at 5: 20 on May 30th. Circled over the 
city before starting out. Destroyers had been placed between Cape Roca and ' 
Cape Finisterre at 50-mile intervals, 10 miles olf shore. Weather partly cloudy, 
visibility excellent, 8 knot wind from WSW. Encountered a light rain at 6: 30. 
but we dodged the worst of it. From 0: 45 to Q: 50 wc were dodging other 
small squalls. At 7:05 a leak of unknown origin was discovered in port en- 
gine. Headed toward land to find smooth water for landing in order to make 
repairs. At 7:21 landed in the Mondego River above Figueire, Portugal. As 
the river was full of sand bars, found it necessary to wait until high tide in the 
afternoon for making getaway. The water pump of port engine was leaking, but 
leak slopped after some radiator preparation was put in the system. 

Left at 1 : 38 for Ferrol, Spain, as it was doubtful if Plymouth could be made 
before dark. Frequent changes of course were necessary to pass around rain 
squalls. Visibility remained excellent except for squalls. North of Cape Fin- 
isterre, tlie wind increased considerably from the same direction WSW. Passed 
over Ferrel and landed in the harbor at 4: 47. Secured to a buoy, and the V. 8. 
S. Harding arrived a few minutes later. 

We left Ferrol for Plymouth at 0: 27 the following morning, May 3l3t. Passed 
through light rain from 0; 4.'i to ' : IJ, changing course frequently to miss the 
worst of it. Visibility was seldom over 10 and usually about 5 or 6. One hun- 
dred miles from Hrest it gradually thickened. Iteduced altitude until only a few 
feet from water with visibility 2 miles. During run from Ferrol to Plymouth 
sighted tmly two out of the six destroyers. Edgi'd off to right last part of run 
across Bay of Biscay. Picked up Bas Pt., France, at 10: 37. Circled over 
Brest at 11:05, then continued on to Plymouth. Visibility about 2 miles, in- 
creasing gradually to 6 or 8. Wind outside Brest 2 knots from N.E,, increasing 
to 12 knots crositing the Englisli Channel. 

At 1 : 12 sighted shore of England, Plymouth being slightly olT port bow. 
Landed behind breakwater at 1 : 26 and secured to buoy. Plane and personnel in 
excellent condition. The two wing and after center engines were those installed 
at RockawHv, and xtill apparently in good condition. The forward center engine 
had been installed at Trepastiy. 

The followiiiff is a table prepared by Lieutenant-Commander Read 
showing times of arrivals and departures: 
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4 hr 


51 m 


4 hr. 


3 m 


6 hr. 


23 m 


15 hr 


13 m 


1 hr. 


45 m 


9 hr. 


43 m 


I hr 


52 m 


3 hr. 


9 m 


a hr. 


59 m 


53 hr. 


58 m 


58 hr. 


42 m 
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Left Rockaway 2.02 p. u. 8 May 

Arr. 80 m. off Cape Cod... fl.53 p.m. 8 May 

Left Chatham 1.07 p. m, 14 May 

Arr. Halifax 5.10 p. m, 14 May 

Left Halifax 12.53 f. h. IS May 

Arr. Trepaaay 0.56 p. M. 15 May 

Lett Trepassy 10.05 p. m. 18 May 

Arr. HorU 1,23 p. m. 17 May 

Left Horta 12.39 p. m. 20 May 

Arr. I'onta Delgada 2.24 p. m. 20 May 

Left Ponta Delgada 10.18 a. m. 27 May 

Arr. Liabon 8.01 p. m. 27 May 

Left Liabon 5.2!) a, m. 30 May 

Arr. Mondego R 7.21 a. m. 30 May 

Lett Mondego R 1,38 p. m. 30 May 

Arr. Ferrol 4.47 p. m. 30 May 

Left Ferrol 6.27 a. m. 31 May 

Arr. Plymouth 1.27 p. m. 31 May 

Total 53 hr. 58 r 

Total time to date 58 hr. 42 r 

Specifications of the N.C.-4 are: Motors 4, Liberty, 400 horse- 
power. Span 126 feet, Chord 12 feet, Gap 13 feet, Length over-all 
68 feet and Sy> inches. Length overhull 45 feet. Total wing area 
2,380 square feet. Weight of ship ready to fly 1,600 pounds. 
Weight of crew and equipment 1,200 pounds. Total weight 2,800 
pounds. Total wing area, 2,380 feet. Air speed 80 knots, crew 
men, cruising radius 1,400 knots. 

First Non-Stop Flight Across Atlantic 
(June 14th) 

Flying at the rate of 117 miles an hour the Vickers-Vimy machine 
piloted by Captain Jack Alcock with Lieutenant Arthur Whitten 
Brown as navigator, which left St, Johns, Newfoundland, on June 
14th, 1919, crossed the Atlantic in fifteen hours and fifty-seven min- 
utes, landing on the Irish Coast at Clifden, thus achieving the first 
non-stop flight from North America to Europe. 

Captain Alcock made his landing at 8 :40 a. m., June 15th, (Green- 
wich Time), unfortunately, owing to the mnddy ground, burying 
the nose of his machine, thereby preventing a continuance of the 
flight in the same plane to England. The two airmen were not 
severely injured in the accident. 
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The 1,936 miles across the ocean were flown under bad weather 
conditions, the plane continually running into heavy fog which pre- 
vented bearings being taken either from the sea or sky.' Early in the 
flight the tiny propeller which actuated the generator of the wireless 
sending apparatus blew off and the receiving instruments were 
jammed by signals intended for other stations. For four hours the 
plane was wrapped in a sheet of ice caused by frozen sleet. Density 
of the fog made it impossible to see the workings of the speed 
indicator. Captain Alcock lost all sense of the horizon; and the 
plane looped and stunted. 

The winds were favorable all the way — northwest and at times 
southwest. The engines ran well with the exception that one exhaust 
pipe blew off and made the pilot very deaf. 

The flight must be regarded as a splendid demonstration of Lieu- 
tenant Brown's ability as a navigator. The voyage ended exactly 
where Brown said it should. 

The prize of $50,000 offered by the London Daily Mail was divided 
between Alcock and Brown, 

Specifications of the Trans-Atlantic Vickers-Vimy Rolls are: 
Motors 2 Bolls Boyce Eagle VIII, 400 horse-power. Fuel capacity 
8fir» gallons, oil capacity 50 gallons, which gives the machine an 
endurance of 2,440 miles. The span of both upper and lower planes 
is 67 feet, the chord 10 feet 6 inches the gap 10 feet, the overall 
length 42 feet 8 inches and the overall height 15 feet 3 inches. Wing 
area is 1,330 square feet. The maximum speed is 100 miles an hour. 

The EiRST AiRanip Voyage Across the Atlantic 



The first Trans-Atlantic flight by lighter-than-air craft and the 
first round-trip by aircraft across the Atlantic was made by the 
British airship R-34 between July 2rid and July 12th, 1919. The 
R-34, commanded by Squadron Leader G, H. Scott, R. A. F., took 
off from East Fortune, Scotland, on the morning of July 2nd and 
landed at Boosevelt Field, Mineola, Long Island, shortly after 9 a. m., 
July 6th. According to the official log, the air distances covered 
were as follows: From East Fortune to Trinity Bay, Newfound- 
land, 2,050 nautical miles; from Trinity Bay to Roosevelt Field, 
1,080 nautical miles. The total distance of 3,130 nautical miles, 
not counting the drift, was covered in 108 hours and 12 minutes, that 
is, at a syH'vd of 29.2 knots. 

When the R-34 took off at East Fortune, weather conditions were 
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favorable for the crossing, but soon strong head winds were encoun- 
tered and tliese the airship had fo fight all the way to Newfoundland, 
which was sighted 59 hours after the start. During this portion of 
the passage the airship flew at altitudes varying from 400 to 7,000 
feet. On shaping her course down the coast from Newfoundland, 
the Ti'Zi ran into violent thunder storms, with winds at ."iO miles 
per hour, which slowed down her progress considerably, Tlie fuel 
supply was getting low and the commander considered the advisability 
of making Boston and sent ont radio calls for assistance. Shortly 
afterwards, however, the wind veered and enabled the R-34 to reach 
Roosevelt Field unassisted. There, Squadron Leader Pritchard, 
Executive Officer of the R-34 jumped overboard by parachute from 
an altitude of 2,000 feet to supervise the landing arrangements. 

Owing to the lack of a hangar of sufficient size, the R-34 waa 
moored in the open, but the weather became so threatening that the 
airship shortened her visit and started on her return trip Eft midnight 
on July 9th. During her stay at Roosevelt Field, the R-34 was on 
one occasion nearly torn from her moorings hy violent gusts and waa 
only saved from disaster by the skill of the American handling party. 
The Eastward passage was made under much more favorable weather 
conditions than the outward trip, only 75 hours and 3 minutes having 
been required to cover a distance of 3,200 miles, from Roosevelt Field 
to Pulham, England, where the ship landed. The trip was made at 
the speed of 42.fi knots, which was due to the fact that a light favor- 
able wind was blowing throughout most of the journey. 

The officers, crew and passengers of the R-34 totaled 30. Squad- 
ron Leader G. II. Scott was the commanding officer. Air Commo- 
dore E. M. Maitland represented the British Air Ministry, and Lieu- 
tenant-Commander Z. Lansdowne represented the United States 
Naval Air Service on the trip to America. On the return trip 
Colonel William N. Hensley. U. S. A. S., was a passenger. 

Specifications of the R-34 are: Five Sunbeam Motors — 250 
horse-power, length fi43 feet 5 inches, height 91 feet 8 inches, beam 
79 feet. Gas capacity 2,000,000 cubic feet. The hull is of stream- 
line shape built of duralumin girders and in sections that vary in 
size. All along inside the keel is a triangular keel space, down the 
center of which is a girder covered with plywood, about one foot 
wide which forms a walking way and on each side of this is a fabric 
outer cover of the ship which must not be walked on. At intervals 
along each side of the gangway are fixed upright cylindrical petrol 
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tanks and a water tank, water ballast bags, parachnte and hammocks. 
The crew spaee is near the forward car and here the whole width of 
the keel is floored. Below the keel, accessible by ladders, are four 
cars or gondolas. The forward car contains the control department 
and the wireless cabin. 

Hound the Rim Flight 
(July 24th to November 9th) 

The longest flight yet attempted in the United States was begun 
by the Air Service July 24th, and ended November 9th, 1919. Lieu- 
tenant-Colonel R. S. Hartz, commanding, with Lieutenant E. E. 
Harmon, assistant pilot, and M. S. E., S, J. Harding and J. Dobias, 
mechanic, started in a Glenn L. Martin Bomber from Boiling 
Field, Washington, District of Columbia, and made a complete cir- 
cuit of the United Stafes, a distance of 9,823 miles. 

Colonel Hartz took a rim around the country route, which traversed 
thirty-one states and required him to cross the continent twice. He 
passed over or near 9.'i cities, 29 national forest reservations, 36 
mountain ranges and mountains, portions of 48 oceans, gulfs, bays, 
seas and lakes, 27 main railroads, 88 rivers and 13 transcontinental 
routes. 

The purpose of the flight was to test the endurance of the Glenn 
L. Martin Bomber, to encourage enlistment in the Air Service and 
chart routes and locate landing fields. 

At the time of starting, the bomber had already had approximately 
111 hours in the air, with only the fabric being changed on part of 
the wing and tail surfaces. This time added to the time of the 
flight which was 114 hours and 45 minutes, made a total of 225^ 
hours in the air, or approximately 19,19.5 miles flown. 

Tlie Liberty 400 horse-power motors which had been run 32 hours 
and 12 minutes before the flight, at the end of the trip had a total 
of 147 running hours. A remarkable record both for motors and 
plane. 

Leaving Boiling Field, July 24th, the Colonel, in the course of 
78 days, much of it taken up by delays, ascended and descended at 
100 points, reporting accurately with regard to landing, meteorologi- 
cal conditions, altitudes necessary, fogs, haze, and cross currents of 
air. He studied the country over which he flew and noted on his 
maps where good emergency landing fields might be found and 
where the dangerous stretches were located. 
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The thacbine made 100 flights altogether in going the 9,823 miles. 
It required approximately 104 hours and 24 minutes to "circum- 
aviate" the United States while his total flying time was 114 hours 
and 25* minutes. 

During the trip the bomber's motors consumed 5,225 gallons of 
gasoline and 294 gallons of oil. The greatest altitude reached by 
the machine was 13,000 feet over the Coast Ttange of mountains. 

On the first leg of tbe flight from Washington to Mineola, while 
flying over Baltimore it was found that tbe oil and water tanks were 
leaking. These were repaired hy Master Electrician Tobias while 
the plane was moving 00 miles an hour, 5,000 feet over the city, from 
a position on the wires beneath one of the wings. 

Specifications of the Martin Night Bomber are: Two Liberty 
Motors, 400 horse-power. Length 46 feet. Width 71 feet. Height 
14 feet, biplane panels, four wheel landing gear. Weight, empty, 
5,600 pounds; gasoline supply 285 gallons; crew, 4 men, bombs 
1,500 pounds. Gross load fl,600 pounds. Speed landing 47 miles 
an hour, maximum 118.8 miles an hour, climbing 10,000 feet in 
21 minutes. 



New York-Toeonto Airplane Race and Handicap Contest 

(August 25th-30th) 

The New York-Toronto and return race, conducted by the Ameri- 
can Flying Club was the biggest aeronautical sporting event in the 
history of aviation. 

Fifteen civilian and thirty-seven army airplanes of many different 
types participated. Contestants were permitted to start from either 
New York or Toronto. Compulsory stops of thirty minutes were 
made at tbe control stops of Mineola, Albany, Syracuse, Buffalo and 
Toronto. 

Repairs and fueling were carefully noted in the pilots' log books 
and log books kept at control stops. All time over the compulsory 
thirty minutes was counted as flying time as was all time between 
control stops. To comply with the handicap rules all machines were 
required to refill tanks at each control stop. 

Of the fifty-two machines entered, thirty completed the round 
trip course of approximately ten hundred and forty miles. Through- 
out the race severe wind, rain and hail storms were encountered, but 
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notwithstanding thesp difficulties several speed records were estab- 
lished, the most noteworthy beinp that of Lieutenant B, W. llaynard, 
who, piloting a D,H.-4 with a four hundred horse-power Liberty 
Motor, made an average speed of one hundred thirty-three and eight- 
tenths miles an hour for the entire distance of ten hundred and forty 
miles. The handicap contest, in which the machines competed 
against their own theoretical still air performances, was won by 
Major Rudolph Shroeder, piloting a Vought V.E,-7, equipped with a 
one hundred and fifty horse-power Hispano-Suiza motor. 

Roland Rohlfs, piloting a Cnrtiss Oriole with a ISO horse-power 
Kirkham motor, was the first civilian to finish and established the 
fastest time among the civilian entries. He also won first civilian 
place in the Handicap event. 

Rohlfs Breaks WoRi-n's Altitude Record 

When Roland Rohlfs, chief test pilot for the Cnrtiss Aeroplane & 
Motor Corp., climbed 34,910 feet above sea level, starting from 
Roosevelt Field, Mineola, L, I., Sept. 18th, not only did he establish 
a new official world's record, bnt revealed the possibilities that are in 
the upper air for commercial and pleasure flying. 

Rohlfs' flight breaks his July record of 30,400 feet and also far 
surpasses the altitude reported to have been reached by Lieut. Casale, 
of the French army. Casale's barograph showed 33,100 feet, with- 
out air temperature or other corrections. Under rules followed in 
Europe, it was not necessary for Casale to have such corrections 
made. For purposes of international comparison, therefore, a sim- 
ilar reading of Rohlfs' barograph is given. According to the re- 
port returned by the Bureau of Standards, after the instrument had 
been calibrated, this shows that he reached an official altitude of 34,- 
910 feet. After the air temperature corrections were made, a mini- 
mum altitude of 32,450 feet was shown. Rohlfs thus holds the 
world's altitude record in both uncorrected (European) and corrected 
(American) readings. 

Rohlfs left the ground at 12 :06 and landed at 1 :54, within twenty 
feet of where he took off. 

The specifications of the Curtiss " Wasp " Triplane are : Motor 
K 12-12 cylinder Curtiss 400 horse-power at 2,500 revolutions per 
minute. The engine did not have a super-charger; nor were any 
special fuel arrangements made. Weight per rated horse-power 1.70 
pounds. Fuel Tank capacity 67 gallons, oil capacity 6 gallons. 
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Span (all planes) 31 feet 11 incbes. Chord {all planes) 42 inches 
gap (between upper and middle planes) 42 inches gap (between 
middle and lower planes) 35?^6 inches. Wing areas, upper wings 
112.0 sqiiare feet, middle wings 87.71 square feet, lower wings 87.71 
square feet. Net weight machine empty 1,825 pounds, gross weight 
machine and load 2,901 pounds. Useful load 1,076 pounds, Tuel- 
400 pounds, oil 45 pounds. Performance: speed, maximum, hori- 
zontal flight 163 miles per hour, speed minimum horizontal flight 58 
miles per hour. Climbing speed 15,000 feet in 10 minutes. Maxi- 
mum range at economic speed 550 miles. 

The Transcontinental Contest 

The greatest aerial contest in history under the direction of the 
War Department and the American Flying Club waa begun on the 
morning of October 8th, when sixty-four airplanes, of all types, 
started on the trip which required them to cross the continent twice, 
New York to San Francisco, a distance of 5,402 miles. 

The planes left from the Atlantic and Pacific coasts simultane- 
ously ; forty-nine taking off at New York and fifteen at San Francisco. 
Lieutenant B. W. Maynard, winner of the Toronto-New York race, 
gained the lead during the early stages of the race, maintaining it to 
the end, thus winning the contest for elapsed time, in nine days, four 
hours, twenty-six minutes and five seconds. His nearest competitor, 
Captain J. O. Bonaldson, finished the round trip in nine days, twenty- 
one hours, five minutes and twelve secoiids. Captain L. H. Smith 
was third, having taken eleven days, two hours, fifty-one minutes 
and twelve seconds to make the 5,400 miles. 

In the contest for actual flying time, Lieutenant Alexander Pear- 
son was declared the winner, his time being forty-eight hours, four- 
teen minutes and eight seconds. Lieutenant L. H. Smith was second, 
it having taken him fifty-four hours, fourteen minutes and thirteen 
seconds to make the double crossing. Third place was won by Lieu- 
tenant L, S. Worthington, who made the round trip in fifty-four 
hours, twenty-one minutes and fifty-five seconds. 

The order of finish allowing for handicaps was: Pearson, May- 
nard, Hartney, Smith, Worthington, Donaldson, Manzehaan and 
Keynolds. 

The purpose of the race was to demonstrate the despatch with 
which battle planes could be flown from coast to coast ; to compile data 
which would assist in determining the reliability and general fitness 
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of the various types of airplanes used ; to demonstrate that air mail 
service between the Atlantic and Pacific coasts is entirely practical ; 
and to prove the commercial value of the airplane. 

The total distance of the route from Mineola to Sau Francisco was 
2,700 miles. Between these two points, stops were required at twenty 
controls, at the following points at which stops of at least twenty 
minutes and not more than forty-eight hours had to be made. The 
control stops were Bingbamton, Rochester, and Buffalo, New York ; 
Cleveland and Bryan, Ohio ; Chicago and Rock Island, Illinois ; 
Des Moines, Iowa ; Omaha, St. Paul, North Platte and Sidney, Ne- 
braska; Cheyenne, Wolcott and Green River, Wyoming; Salt Lake 
City and Salduro, Utah ; Battle Mountain and Reno, Nevada ; and 
Sacramento, California. The average distance between controls was 
123 miles. The shortest jump was fifty-six miles between Rochester 
and Buffalo, the longest, 180 miles between Buffalo and Cleveland. 
The altitude of the land at the lowest control, San Francisco, was 
fifteen feet; at the highest, Wolcott, Wyoming, 6,623 feet. Time 
changed at Cleveland, North Platte and Salt Lake City. 

The contestants covered a total of 124,777 miles, a great many 
times under adverse weather conditions. The race served to lay ont 
the first transcontinental air route, with stops at not more than 180 
miles apart. It also proved the necessity of weather reports and 
other meteorological information for pilots on cross country flights. 
Much valuable technical information was obtained, which would 
have been impossible to get in any other way. 

A Hispano-Suiza engine was the only motor to make the complete 
round trip. 

Lo NOON— Australia Flight 
(November 12th-December lOtb) 

The longest flight during 1919 — the longest in history — was 
made by Captain Ross Smith, flying 11,500 miles from England 
to Australia, Of the four entrants, the Vickers-Vimy-RoUs with 
Captain Smith in command, and a crew of three men, was the sec- 
ond to leave England. As it was stipulated that the flight should 
be completed in one month. Captain Smith who left Hounsiow near 
London on November 12th, arrived at Port Darwin in "the nick of 
time." 

On November 18th, Captain Smith reached Cairo and on Novem- 
ber 19th continued his flight. He reached Delhi, India, Novem- 
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ber 23rd, Thence he continued east until he reached Rangoon, turn- 
ing southward at that city, making a number of stops along the 
Malay Peninsula and in the Islands of Oceanica. He arrived at 
Bima, on Sunbawa Island, near Java, December 8th, and flew across 
the channel to Port Darwin, near the northern-most tip of Australia, 
December 10th. 

Specifications of the Australian Vickera-Vjmy-Eolls are: Mo- 
tors 2, Rolls Roycc "Eagle," Mark VIII, 406 horse-power. Fuel 
capacity 516 gallons, oil capacity 40 gallons. The span of both 
upper and lower planes is 67 feet, the chord 10 feet 6 inches, the 
gap 10 feet 8 inches and overall length 42 feet 8 inches, overall 
height 15 feet 3 inches. The wing area is 1,330 square feet. 
Weight of machine empty is 3 tons, when carrying her full load on 
the flight to Australia, consisting of 4 men, 516 gallons of petrol, 
40 gallons of oil and 10 gallons of water, together with spares, kit, 
tools and sundries (adding to another 800 pounds'), the weight fully 
loaded is 5^ tons. Maximum speed is over 100 miles per hour. 
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U. S. AIRCRAFT MARKINGS 

Since demobilization U. 8. Army and Navy aircraft again display the " star 
insignia, " of pre-war days- 
It consists of a red circle inside of a white, five-pointed etar, inside of a blue 
circumscribed circle. The circumference of the inper circle is tangent to tlic 
lines forming a pentagon niade by connecting the inner points of the star. The 
inner circle is red, that portion of tlie star not covered by the inner circle is 
white, and that portion of the circumscribed circle not covered by cither the 
inner circle or star is blue; the colors to be the same shades as those in the 
American Flag. 

Insignia are placed on the upper , and lower surfaces, reBpecti.vely, of the 
upper and lower planes of each wing in sucli position that the circumference of 
the circumscribed circle shall be tangent to the outer tips of the planes. One 
point of each star is pointed directly forward and the diameter of the insignia 
is GO inches. 

In addition to the " star insignia " United States aircraft bear on the rudder 
three equally wide vertical bands — red, white and blue. 

No provision exists in the form of a law (or the marking of United 8tates 
civilian sircraft. The nationality mark assigned to the Lnited States by the 
International Air Navigation Convention is the letter " N," (Kee Chapter IV), 

II 
ARMY AIR SERVICE RATINGS 
Following are the ratings for flying personnel in the Army Air Service. 

Offioert 

RESERVE MILITARY AVIATOR (R.M.A.). recently changed to AIRPLANE 
PILOT. This R.M.A. rating was given to flying cadets {student pilots) upon 
satisfactory completion of flying training and upon accepting commission, " Air- 
plane Pilot " is now a substituted term for " Reserve Military Aviator," from 
October I6th, 1910. 

JUNIOR MILITARY AVIATOR (J.M.A.), Established by Act of Congress. 
July, 1914. It could be earned by Regular Army officers only after passing certain 
prescribed tests. Under regulations of November, 1017, Reserve Military Aviato's 
and temporary officers commissioned under Act of July 24th, 1917, could be rateil 
as J.M.A.'s after having served satisfactorily for six months in the United 
States as such or after three months on active service in time of war, or after 
four months as such in training station and two on active service in time of 
war, except that in time of war, any R.M.A. who especially distinguishes himself 
in active service may, upon proper recommendation and approval, be rated ax 
J-M.A. 

MILITARY AVIATOR (M.A.), Instituted by Act of Congress, July, 1911. 

normally given to Regular Army officers only after having served three years as 

27C 
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A. Air Service Commissioned Insignia. Metal. 1. R.M.A. (obsolete) Airplane 

Pilot. I.M.A., M.A. 2. K.M.A. (obsolete) Dirigible Pilot. I.M.A., M.A. 
3. Aerial Observer, Aerial Gunner, Aerial Bomber. 4. Air Service insignia 

B. Air Service Enlisted Insij^nia. Cloth. I. Enlisted Pilot. 2. Aviation Mecha- 

nician. 3, Balloon Mechanician. 

C. Naval and Marine Air Service Commissioned Insignia. Airplane Pilot. Kite 

Balloon Pilots. 

D. Naval Air Service Pett7 Officers' Insignia. 1. Chief Quartermasttfr. 2. Car- 

penter's Mate. Ist class. 3. Machinist's Mate, Znd class. 

E. U. S. Aerial Mail Insignia. 

F. Approved Design (or Marking U. S. Government Aircraft. 

G. Design used by U. S. Air Service Airplanes in A. E. F. 
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a. J.M.A., but Id time of war any offirar or eDlieted man who esp«ciallj djatin- 
guiehes hima^lf in active service may be bo rated. 
Walloon and Airship, 

RESERVE MILITARY AERONAUT [R.M.A.), Under Act of June 3rd, 1918, 
after complying with certain tests and practical work, balloon and airship pilots 
can be rated aa such. But none was ever so rated. 

DIRIGIBLE PILOT. Rating eatabliahed under Army Regulations, October 
Iftth, 1919, for officers of, detailed in, or attached to the Air Service, who liave 
demoDBtrated that they possess the required qualilicationB. 

JUNIOR MILITARY AERONAUT (J.M.A.), Same as under ReguUtions uf 
November 18th, 1B17, above. 

MILITARY AERONAUT (M.A.), Same as Military Aviator. 

OBSERVERS 

Airplane. 

AERIAL OBSERVER is the rating given the graduate of a school of aerial 
observation. 
Balloon and Airship. 

Same as above. 
Dirigible. 

No provision for rating of dirigible observer. 



AERIAL GUNNER ie the rating given the graduate of a school of aerial gun- 
nery, either in airplane or airship. 



AERIAL BOMBER is the rating given a graduate of a school for aerial bomb- 
ing, either in airplane or airship. 

R.M.A,'b (Airplaiie Pilots and Dirigible Pilots), J.M.A.'b and M.A.'b receive 
25, BO and 76 per cent, increase in pay of grade respectively, when on flying 
status. Aerial Observers and Gunners receive 26 per cent, increase in pay when 
on flying duty. 

Enlisted 

ENLISTED PILOT 

Same tests prescribed aa for Airplane Pilot. 



A rating given to enlisted men who arc non-commissioned officers above the 
grade of Corporal. 

Ratings given after competitive examination, but at no time shall number bo 
rated exceed IS per centum of the authorized strength of the Air Service. Ex- 
amination will be technical as well as practical and will include maintenance 
and repair of airplanes, and the operation, maintenance and repair of aeronautical 
engines. A SO per cent, increase in pay of grade is allowed to men holding such 

BALLOON MECHANICIAN ^ 

Same as aviation mechanician, with the exception of theory and practise. Ex- 

1 Not DeceBBarilj flyloc pergoanel but may be ind frequently are put on flyinc at*tui. 
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amiDation covers the rigging, repair and maintenance of. balloons. Methods of 
hydrogen production and aeronautical motora if the. rating is sought in an 
organisation operating airships. 

Enlisted pilots. Aviation and Balloon Mechaaiciana on flying status, receive 
50 per cent, increaae in pay while on flying duty. 

U. S. Naval Aib Sebvicg 
FollowiDg are the ratings of the flying peraonnel in the Naval Air Service: 
Naval Aviatob (N.A.) 
Naval Aviatob. Seaplane (N.A. (S.)) 
Naval Aviator. Dirigible (NJi. {D.) ) 
Kite Balloon Pilot (K.B.P.) 

In the nomenclature used by the Navy " aviator " indicates the pilot of any 
power aircraft. 

U. S. Aebial Mail Skkvice 
Following are the ratings of the personnel ( flying and non-flying) of the United 
States Aerial Mail Service: 
Pilot (P.) 
Official (0.) 
Mechanic (M.) 
Clebk (C.) 

Bbitish Royal Aib Fobce 

Pilot (Mat be offices, cadet, ob sergeant.) 

Observee (May be offices, cadet, ob sergeant.) 

Fbesoh Aib Service 

Pilot-Aviateub MiLiTAiBE Military Pilot 

Observatecb Military Obsebveb 

AtsoSTiEB Balloon Observer 

AfeRONAUTE DiBIGIBLE PILOT 

Pilote-Boubabdieb BoHBiNo Pilot 

Royal Italian Aib Sebvice 

PiLOTA DA BOMBABDMESTO BOUBINO PiLOT 

PlLOTA DA RlCOGNIZIONE SCOUTIPTQ PllOT 

PiLOTA DA Caccia Fighting Pilot 

PlLOTA IDHOVOLANTI SEAPLANE PiLOT 

OsBEBVATORE d'Aebdplano Aebial Orsebves 
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OBOANIZATION OF UKITED STATES ARMY AIR SERVICE 

Director of Air Serviee 

Majob Generai. Chas. T. Menoheb 

Colonel O. Westoveb Executive 

LiEUTEif A NT-Colonel S. W. Fitzo^lalo A««Mtant Eieecutive 

Majob B. D. FoULOiB Liquid^ition DiviHo» 

CoLOHEL Wm. J. Kendbick Claim* Board 

AiB Attaches (Foreign) 

Colonel A. L. Fiilleb Preaideni, Adviaory Board 

Colonel W. F. Peabbom Adminiatrative Bmecativa 

Colonel E. A, Tbubt Medical Division 

LiEUTENANT'CoLOND. F. M. Andbewb Itupection Division 

LieutenanT'Colonel R. B. Lincoln Personnel Divition 

LlEUTENANT'CoLONBL J. E. FiCKEL FinoTtce Division 

Captain A, R. Tbabolb Miacetlaneout Division 

Information Group 

Lieutenant-Colon BL H. M. Hickam Chief of Group 

Captain A. J. Clayton Acting Astiatant to Chief 

Captain J. I. Moore Collection Division 

Lieutenant C. H. Dolan, Jb Library Division 

Lieutenant T. J. Rowe Reproduction Division 

Majob Ebnbst Jones Dissemination Division 

Captain A. J. Clayton Special Division 

Training and Operations Oroup 

Brioadies Genebal Wm. Mitchell Chief of Oroup 

Colonel T. DeW. Mu-uno Aaaiatant to Chief 

Lieutenant-Colonel W. C. Sherman rratBini; Division 

Lieutenant-Colonel Leslie McDill Operations Division 

Colonel C. DeF. Chandler Balloon and Airship Division 

Supply Oroup 

Colonel W. E. Gillmobb Chief of Oroup 

Majob Raycboft Walsh Assistant to Chief 

Colonel T. A. Baldwin Property Division 

Colonel C. G. Hall Procurement Division 

LiEDTEN A NT-Colon EL A. W. Robins Requirements Division - 

Colonel C. G. Hall Materiala Disposal and Salvage Division 

CcoANEL T. H. Bane Engineering Division 

VI 



NAVAL OPERATIONS 

Ptaitmtni; Division 

Captain T. T. Craven — Director of Naval Aviation. 

CoMMANDEB W. J. Giles — AsBistant Director Naval AviatioD. 

Commani«r K. Whitinq — Aide for Heavier-than-Air — Naval Aviator, 
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CoMMANDEB L. H. Maxfieu) — AsBiBtont Lighter-Uutn-Air Diviaion — NbvbI 

Aviator. 
CouMANDES W. G. Child — LiaiBon — Naval AvUtot. 
LiEDTENANT-CoMiiARDEB R. E. Btbd — Nftval Aviator. 
Lieutenant J. S. Folion, Jb. — 
Lieutenant (jg) L. B. Avebill — 
Opera (tup Force* 

LiEUTENABT-CouMANDEB H. C. VAN Valzah — N*Tal Aviator. 
Iritpection and Burvej/ 
Test Board 

LiEUTENAHT-CouuAHDEB V. C. Griffin — Naval AvUtor. 
Communtcalion* 
Pigeon* 

Lieutenant (jg) J. J. McAteb. 
Bureau of Navigation 
Pertotinet 

Lieutenaki-Comiiandeb H. B. Cecil 
LlEtnENANT-COUUANDEB R. M. Gbutin. 
Lieutenant S. B. Fbi — Naval Aviator. 
Lieutenant (jg) Y. W, Mann. 
Photography 

Lieutenant W. L. Kichabdbon — Naval Aviator. 
Enbion D. L. Bbown. 
Recruiting 

Lieutenant (jg)G. D. Andebson — Navat Avifttor. 
Aerology 

Lieutenant (jg) C. M. Ketseb. 
Bureau of Con*truction and Repair 
CoUMANDEB J. C. HUNSAKES (CC). 

Lieutenant-Com UAN DEB Gabion D Fulton (CC). 

Lieutenant (T) Frank M. Suith (CC). 

Lieutenant (jg) G. R Abey. 

Lieutenant (jg) Chableb B. Bauch — Naval Avlat<w (D) 

Lieutenant (jg) Wiluau G. Bbown (CO). 

Lieutenant (jg) Chableb H. Chatfield (CC). 

Lieutenant (jg) Walteb 8. Diehl (CC). 

Lieutenant (jg) Cabl B. Habpeb (CC). 

Lieutenant (jg) J. J. Ide. 

Lieutenant (jg) Batmond D. MacCabt. 

Lieutenant (jg) Chables J. McCabtht. 

Lieutenant (jg) Feank G. Oboood. 

Lieutenant (jg) Epwabo W. Rounds — Naval Aviator. 

Lieutenant (jg) Walteb 0. Wilbon (CC) —Naval Aviator. 

Lieutenant (jg) G. V. Whittle (CC). 

Enbiqn, Thomas J. Connellet — Naval Aviator (D). 

IsT Lieutenant G. B. Newman — Naval Aviator — U.SJLO. 

Bureau of Steam Engineering 

Comhandeb a. K. Atkisb. 
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COMMAKDEB H. T. Dteb. 

LtEUTENAKT-CoHUANDER S. M. EBAUS. 

Lieutenant H. S. Aldes. 

LlEHTESANT C. F. GOOB. 

Lieutekaht H. W. RoUGHtET — Naval Aviator. 

LlEDTENANT (jg) 3. C. JENNINGS. 

Lieutenant (jg) E. B. Kooeb — Naval Aviator. 
Lieutenant (jg) J. C. Littu;. 
Ensiqn Fiia\k Miller. 

BuTfau of Ordnance 
Commander A. C. Stott. 
Lieutenant (T| B. P. Donnelly. 
Bureau of Supplies and Account* 
Commander H. D. Lamab (P.C). 
Biirrau of Yards and Dacls 

COMUANDEB KlBBY SmITH (CEC). 

VII 
UNITED STATES AERIAL MAlt OFFICIALS 

Otto Pkaeqer 2nd Assistant Postmaster General 

J, B. COBEIDON ........ General Superintendent 

Dr, L. T. Bossler Chief, Maintenance 

J. Clabk Edgerton Chief, Flying 

Jno. L. Jordan Chief, Construction 

Geo. L. Conner Chitf Clerk 

E. J. Scanlon Chief, Supply 

A. J. WiLLOUGHBr in Charpe of Radio 

Chas. L Stanton .... Superintendent of Eastern DiEtsiott 

Geo. O. Noble Superintendeat of Western Division 

Edw. McGrath . Assistant Superintendent of Western Division 

VIII 
UNITED STATES ARMY AIR SERVICE VICTORIES 

The following list contains the names, rank and number ot last service forma- 
tion of officers of the Air Service, American Expeditionary Forces, who in the 
World War brought down (destruction confirmed) live or more enemy aircraft 
as spscilied herewith. This list is the latest and moat authentic compilation of 
American aerial victories wliicli it has been possible to prepare after montha of 
painstaking investigation. The number of enemj' aircraft destroyed with which 
members of the Army Air Service are credited with in this list, does not include 
such victories as some of them achieved while serving as members of Allied air 
forces. Tliis explanation is made for the reason that some prominent aviators 
with long lists of victories are absent from this list. Deceased aviators are in- 
dicated by an asterisk. 

In the column " Last Formation " a number indicates the squadron number of 
the United States Army Air Service, while K: A. F, denotes that the oRicer, 
while a member of the United States Army Air Service, was individually attached 
to the Royal Air Force of Great Britain. 
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BiCKEN BACKER, EdW. V., 

Columbus, Ohio. 
*LUKE, Fbakk, 

Phoenix. Arizona. 
Vaughn, Georoe, A., 

Brooklyn, N. Y. 
'KiNDLEY, Field E., 

Gravette, Ark. 
Sphincs, Elliott, W., 

Lan caster . So. Carolina. 
Landis, Beed G., 

Chicago, III. 
•Putnam, David E., 

Brook tine, Mass. 
SwAAB, Jacques M., 

Philadelphia, Pa. 
'Hamilton, Llotd A., 

Burlington, Vt. 
Hunted, Frank O'D., 

Savannah, Ga, 
Wrioht, Chester E., 

Cambridge, Ma SB, 
Baeb, Paul F,, 

Fort Wayne, Ind. 
Cassady, Thomas G., 

Spencer, Indiana. 
•Clay, Hbney E., Jb., 

Fort Worth, Texas. 

"COOLIME, HAUILTOn, 

' KiUed Id MTiice. 

Boston, Masa. 
CitEECn, Jesbe 0,, 

Washington, D. C, 
Donaldson, John Owen, 

WaBhineton, D. C. 
Ebwin, William P., 

Chicapro, Illinois. 
Jones, Clinton, 

San FranciBco, Cal, 
Meibsneb, James A,, 

Brooklyn. N. Y. 
"White, Wilbub Wallace, 

Kew York, N. Y. 

BiDDLE, CKAS. J., 

Philedelpbia, Fa. 

BURDICK, HOWABD, 

Brooklyn, N. Y. 
Chambers, Beed M., 

Memphis, Tenn. 
Cook, H. Weib, 

Toledo, Ohio. 

HOLDEN, LANBINO C, 

New York. N. Y. 
Labneb, G. DeFbeebt, 

New York, N. Y. 
Bobebtscn, Wen del A., 

Fort Smith, Ark. 



Bank 
Captain 


Lagt 
Forma- 
tion 
»4 


2Dd Lieut. 


27 


Ist Lieut. 


17 


Captain 


148 


Captain 


148 


Captain 


25 


Ist Lieut. 


130 


Captain 


22 


1st Lieut. 


17 


Ist Lieut. 


103 


Ist Lieut. 


93 


1st Lieut. 


103 


Captain 


28 


iBt Lieut. 


148 


Captain 


94 


lat Lieut. 


148 


Captain 


B.A.F. 


Ist Lieut. 


1st 


2nd Lieut. 


22 


Major 


04 


1st Lieut. 


147 


Ut Lieut. 


13 


Major 


17 


Major 


M 


Captain 


04 
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Captain 


103 
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■Bum MEL, Lbsue J., 
Newark, N. J. 

'SCHOEN, KaKL J,, 

Indian apol is, Ind. 
Sew ALL, Sum MSB, 

Bath, Mttine. 
Stotall, William H., 

Stovall, MisB. 
•Beanb, Jamhs D., 

Concord, Me as. 
Campbell, Douglas, 

Mount Hamilton, Cal. 
Cdrtiss, Edwabd p., 

BocheHter. N. Y. 

QUTHBIE, MUBBAT EL, 

Mobile, Ala. 
Hammond, Leonabd C, 

San Fmncisco, Cal. 
Haies, Frank E., 

Chicago, III. 
KwoTTa, Howard C, 

Carlinville, III, 
Lindsay, Robert O., 

Madison, N. C 
McAbthub, John K., 

Everett, Wash. 
PONDEB, William T., 

Mangun), Okla. 
PoBTCB, Kenneth L., 

Dowagial, Mich. 
Stenseth, Mabtinds, 

Twin Valley, Minn. 
TOBIN, Edgab G., 

SaD Antonio, Texas. 
Vasconcelles, Jerbt C-, 

Dfenver, Colo. 
Badhah, William T., 

Birmingham, Ala. 

BaIB, HlLBEBT L., 

New York City, N. Y. 
Bis SELL, Clayton L,, 

Kane, Pa. 
Bbooes. Abthur B., 

Farmingham, MasB. 
Buckley, Haboli> B., 

Agawan, Mass. 
Cook, Evebett R., 

San Francisco, Cal. 
FtTBLow, Oeoboe W., 

Rochester, Minn. 
Geoboe, Harold H., 

Niagara Falls, N. Y. 
Gbay, Chas. G., 

Chicago, 111. 
Haiqht, EnwABD M., 

Astoria, N. Y. 

*£illelia MivlM. 
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Healy, James A., 

Jersey City, N. J. 
K^fOWLES, Jaueb, 

Cambridge, Mass. 
LiiTF, Frederick E., 

Cleveland, Ohio. 
O'NEiLr, Ralph A., 

Nogalea, Ariz. 
Ovens, J. Sidney, 

Baltimore County, Md. 
Ralston, Obvoxe A., 

Lincoln, Nebraska. 
Stbahm, Victob H., 

Evanaton, III. 
Seebley, John J., 

Chicago, III. 
Todd, Robebt M., 

Cincinnati, Ohio. 
•Vehnon, Beuingtoit, deB., 

New York, N, Y. 
Wiluams, Rods by D., 

Everett, Mass. 
WiLLiAua, Rodney D., 

Waukesha, Wise. 
'Killed ID HfTice. 
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HONORS ANU AWARDS TO MEMBERS OF THE AIR SERVICE, 

AMERICAN EXPEDITIONARY FORCE 

Atnerxcan Decorations 

Medal of Bonor 

Luke, Frank, Jr., 2ud Lieutenant. 

DiatiaguUheii Service Cross 
Abernathy, Thos. J., 2nd Lieutenant; Alesander, Arthur H., let Lieutenant; 
Alexander, Sterling Campbell, let Lieutenant; Aldrich, Perry H., 1st Lieutenant; 
Allen, Gardner Philip, Ist Lieutenant; Andrew, Flfnn L. A., Ut Lieutenant; 
Armstrong, Rodney M., Ut Lieutenant; Arthur, Bogan H., 2nd Lieutenant; At- 
water, Benj. L., Ist Lieutenant; Avery, Walter L., Ut Lieutenant. 

Babcock, Phillip R., Ut Lieutenant; Backus, David H., Ist Lieutenant; Bad- 
ham, William T., let Lieutenant; Baer, Paul Frank, 1st Lieutenant; Bagby, 
Ralph P., Ut Lieutenant; Bartholf, Herbert B., Ist Lieutenant; Baucom, Bryne V., 
2nd Lieutenant; Beane, James D., Ut Lieutenant; Beebe, David C, 2nd Lieuten- 
ant; Bellows, Franklin B., 2nd Lieutenant; Bennell, Otto E., 2nd Lieutenant; 
Belzer, William, 2nd Lieutenant; Bemheimer, Louis B., Ut Lieutenant; Blake, 
Chas. Raymond, Ut Lieutenant; Bleckley, Erwin R., 2nd Lieutenant; Bonnalie, 
Allan P., Ut Lieutenant; Borden, Horace L., 2nd Lieutenant; Bowers, Lloyd G., 
Ut Lieutenant; Bowman, Samuel A., 2nd Lieutenant; Boyd, Theodore B., Ist 
Lieutenant; Breese, Clinton S., 2nd Lieutenant; Brereton, Lewis H., Ijeutenant- 
Colonel; Brewster, Hugh, Ist Lieutenant; Brooks, Arthur R., 2nd Lieutenant; 
Broomfleld, Hugh D., Ut Lieutenant; Brotherton, William E., 2nd Lieutenant; 
Brown, Mitchell H., 2nd Lieutenant; Buckley, Harold R., Ist Lieutenant; Buford, 
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Edw., Jr., iBt Lieutenant; Burger, Valentine Jos., 2nd Lieutenant; Burns, James 
S. D., 2nd Lieutenant; Burtt. Buron T.. Jr.. let Lieutenant. 

Campbell, Douglas, let Lieutenant; Carroll, George C, Ist Lieutenant; Cassad.v, 
Thomas G.. litt Lii'utenant; Cattleman, John R., Ist Lieutenant; Chambers, 
Reed M., Captain; CliafJinan, Chas. W., 2nd Lieutenant; Clapp, Kenneth Smith, 
2nd Lieutenant; Clarke, Sheldon V,, Ist Lieutenant; Coleman, Wallace, let Lieu- 
tenant; Conover, Harvey, Ist Lieutenant; Cook, Everett R., Captain ; Cook, 
Barvejr Wier, 1st Lieutenant; Coolidge, Hamilton, lat Lieutenant; Couaina, 
John W., 1st Lieutenant; Curtis, Edward P., 1st Lieutenant; Cutter. Edward B., 
1st Lieutenant. 

Elaivson, I.«o H., lat Lieutenant; DeCHBtro, Ralph E,, 2nd Lieutenant; Diekema, , 
William A., 1st Lieutenant; Dillon, Kaymond P., 1st Lieutenant; Dodwell, 
Thomas B., 2nd Lieutenant; D'Olive, Cliarles R., Ist Lieutenant: Douglas, King- 
man, 1st Lieutenant; Dowd, Meredith L., 2nd Lieutenant; Drew, Chas. W,, Cap- 
tain; Dickatein, Arthur William, Ist Lieutenant. 

Easterbrook, Arthur E., 1st Lieutenant; Eaton, Warren Edwin, Ist Lieutenant; 
Elliott, Robert P., lat Lieutenant; Erwin, William P., 1st Lieutenant; Eate, J, 
Dickinson, 1st Lieutenant. 

Ferrenbach, Leo. C, Ist Lieutenant; Fleeson, Howard T., 2nd Lieutenant; 
Follette, Justin P., Ist Lieutenant; Fontaine, Hugh L., lat Lieutenant; Ford, 
Christoplier W.,'Captain; Frank, William F., lat Lieutenant; Frost, John, Ist 
Lieutenant; Furlow, George Willard, 1st Lieutenant. 

Gaylord, Bradley J., Ist Lieutenant; George, Harold H., lat Lieutenant; Giroux, 
Ernest A., Ist Lieutenant; Goettler, Harold Ernest. 2nd Lieutenant; Goldthwathe, 
George A., Ist Lieutenant; Grant, Alfred A., 1st Lieutenant; Graveline, Fred C, 
Sergeant, 1st Class; Grey, Charles G., Captain; Gundelach, Andre H., Ist Lieu- 
tenant; Guthrie, Murray K., Ist Lieutenant. 

Hall, James Iforman, Captain; Hamilton, Lloyd A., Ist Lieutenant; Hammond, 
Leonard C, lat Lieutenant; Hart, Percival G., 2nd Lieutenant; Hartney, 
Harold E., Major; Harwood, Benjamin P., 1st Lieutenant; Haslett, Elmer R., 
Captain; Hajrs, Frank K., 2nd Lieutenant; Healy, James A., Captain; Hender- 
aon, Phil A„ Ist Lieutenant; Hiil, Maury, Captain; Hill, Raymond C, lat Lieu- 
tenant; Higgs, James A., Jr., 1st Lieutenant; Hiteheock, Roger W., 2nd Lieuten- 
ant; Holden, Kenneth H., 1st Lieutenant; Holden, Lansing C, Jr., 1st Lieutenant; 
Holland, Spesserd L., 1st Lieutenant; Hoover, William J., Ist Lieutenant; Hud- 
son, Donald, 1st Lieutenant; Hunter, Frank O'D.. 1st Lieutenant. 
Irving, Livingston Gllson, 1st Lieutenant. 

Jeffers, John N., 1st Lieutenant; Jervey, Thomas M., Ist Lieutenant; Jones, 
Arthur H., 2nd Lieutenant; Jones, Clinton, 2nd Lieutenant; Jordan, John W., 
2nd Lieutenant. , . 

Kahle, Clarence C, Ist Lieutenant; Kaye, Samuel, Jr., Ist Lieutenant; Kelty, 
Asher E., 1st Lieutenant; Kenney, George C, Ist Lieutenant; Kindley, Field E., 
1st Lieutenant; Kinney, Clair A., 1st Lieutenant; Kinsley, Wilbert E., 2nd Lieu- 
tenant; Knowles, James, Jr., 1st Lieutenant. 

Lambert, John H., 1st Lieutenant; Landen, E. C, Ist Lieutenant; Larner, 
Gorman De F., Ist Lieutenant; Lawson, Walter Rolls, Captain; I..ee, John B., 2nd 
Lieutenant; Lindsay, Robert D,, 1st Lieutenant; Littauer, Kenneth P., Major; 
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Llewellyn, Frank A., let Lieuteaant; Lowe, William 0., 2nd Lieutenant; Lowry, 
Francis B., 2nd Lieutenant; Luke, Frank, Jr., 2nd Lieutenant. 

MacArthur, John, 2nd Lieutenant; MaeBrayne, Winfred C, Ist Lieutenant; 
McClendon, Joel H., Ist Lieutenant; McDermott, Cleveland W., 2nd Lieutenant; 
McDevitt, James A., Ist Lieutenant; McDougall, Harry 0., Ist Lieutenant; 
McKay, Elmer K,, 2nd Lieutenant; McKay, James E., lat Lieutenant; MeMurry, 
Ora R., Ist Lieutenant; Manning, James F., Jr., 1st Lieutenant; Maughan, 
Russell L., 1st Lieutenant; Meisaner, James A., Ist Lieutenant; Michener, John iL 
1st Lieutenant; Mitchell, William, Brigadier-General; Mitchell, John, Captain; 
Moore, Edw. Russell, 1st Lieutenant; Morris, Ediv. M,, Znd Lieutenant; Morse, 
Guy E., 2nd Lieutenant; Myers, Oscar B,, Ist Lieutenant. 

Neel, Roland H,, 2nd Lieutenant; Neibling, Harlow P., Ist Lieutenant; NichoHs, 
Harold 0., Sergeant, 1st' Class; Nixon, George R., Ist Lieutenant; Norris, Sigbert 
A. G., 2nd Lieutenant; Norton, Fred W., 1st Lieutenant; Noyes, Stephon H., Ist 
Lieutenant; Nutt, Alan, 1st Lieutenant. 

O'Donnell, Paul J., 2nd Lieutenant; O'Neil, Ralph A., 2nd Lieutenant; Orr, 
Edw., Ist Lieutenant. 

Page, Richard C. M., 1st Lieutenant; Palmer, Joseph A., 2nd Lieutenant; 
Palmer, William W., Ist Lieutenant; Patterson, Alfred B,, Jr., 1st Lieutenant; 
Payne, Carl C, 1st Lieutenant; Pegues, Josiah J., 1st Lieutenant; Pendell, Elmer, 
Ist Lieutenant; Peterson, David McK., Captain; Phelps, Glinn, Ist Lieutenant; 
Phillips, George R., 1st Lieutenant; Piumer, Charles W,, 2nd Lieutenant; Plusb, 
Louis C, let Lieutenant; Polley, Britton, 1st Lieutenant; Porter, Chas. Pullman, 
2nd Lieutenant; Porter, Earl W., 2nd'Lieutenant; Porter, Kenneth L., 2nd Lieu- 
tenant; Potter. William Clarkson, 1st Lieutenant; Ponder, William Thomas, 1st 
Lieutenant; Preston, Glen A., 2nd Lieutenant; Putnam. David E.. ist Lieutenant; 
Pyne, Percy Rivington, Ist Lieutenant. Quinn, John J., lat Lieutenant. 

Raible, Joseph C, Jr., Ist Lieutenant; Rancourt, John L, 1st Lieutenant; Rath, 
Howard G., 2nd Lieutenant; Raymond, Robert Fulton, Ist Lieutenant; Reynolds, 
John N., Major; Reynolds, Clearton H-, Captain; Richenbacker, Edw. V., Cap- 
tain; Richardson, James M., 2nd Lieutenant; Rooney, Paul N. A., 1st Lieutenant; 
Rorison, Harmon C, Ut Lieutenant; Ross, Cleo J., Ist Lieutenant; Rucker, Edw. 
W., 2nd Lieutenant; Rummell, Leslie J., 1st Lieutenant. 

Schenck, Alexander P., 1st Lieutenant; Schoen. Karl J., Ist Lieutenant; 
Seavers, Arthur F., Ist Lieutenant; Sellers, Cecil G., 1st Lieutenant: Sewall, 
Sumner, Ist Lieutenant; Shelby, Richard D., Ist Lieutenant; Simon, Louis C, 
Jr., lat Lieutenant; Snyder, John H., Ut Lieutenant; Spatz, Carl, Major; 
Springs, Elliott White, Ist Llentenant; Steele, Richard Wilson. 2nd Lieutenant; 
Stevens, John H., 2nd Lieutenant; Strahm, Victor H., 1st Lieutenant; Stokes, 
John Y., Ist Lieutenant; Stout, Penrose V., 1st Lieutenant; Stovatl, William H., 
Ist Lieutenant; Suiter, Wilbur C, 1st Lieutenant. 

Taylor, William J. R., Ist Lieutenant; TenEyck, Walter B., Jr., 2nd Lieuten- 
ant; Thaw, William, Major; Tillman, Fred A., 2nd Lieutenant; Tittman, Har- 
old H., 1st Lieutenant; Tobin, Edgar G,, Ist Lieutenant. 

Vail, William H., 1st Lieutenant; Vernam, Remington DeB., let Lieutenant. 

Wallis, James E., Jr., Captain; Waring, William Wallace. 1st Lieutenant; 
Warner, Donald D., Ist Lieutenant; Way, Pennington H., 2nd Lieutenant; 
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Wehner, Joseph F., let Lieutenant; White, Wilbur Wallace, 2nd Lieutenant; 
WidbIov, Alan F., 2nd Lieutenant; Wright, Chester E., let Lieutenant. 
OaJc Leaf Cttiater$ Awarded a-itk DiBiinguiaked Service Croasea 

Arthur, Bogan H., 2nd Lieutenant. 

BackuB, David H., let Lieutenant; Baer, Paul Frank, lat Lieutenant; Baucom, 
Bryne V., 2nd Lieutenant; Bernheimer, Louie B., Ut Lieutenant; Buckley, 
Harold R., lat Lieutenant. 

Campbell, Douglas, tst Lieutenant: Caasady, Thomas G., let Lieutenant; 
Chambers, Seed M., Captain; Cook, Harvey Wier, let Lieutenant. 

Dawson, Leo H., Ist Lieutenant 

Easterbrook, Arthur E.. Ut Lieutenant; Erwin, William P.. lat Lieatenant. 

Fleeson, Howard T., 2nd Lieutenant; Fontaine, Hugh L., let Lieutenant; 
Furlow, George Willard, Ist Lieutenant. 

Guthrie, Murray K., Ist Lieutenant, 

Holden, Lansing C, Jr., let Lieutenant; Hunter, Frank O'D., Ist Lieutenant. 

Jones, Clinton, 2nd Lieutenant. 

Kaye, Samuel, Jr., 1st Lieutenant; Kindley, Field E., 1st Lieutenant. 

Larner, Gorman D'F., Ist Lieutenant; Luke, Frank, Jr., 2nd Lieutenant. 

McMurry, Ora R., 1st Lieutenant; Meissner, James A., 1st Lieutenant. 

O'Neil, Ralph A., 2nd Lieutenant. 

Patterson, Alfred B., Ut Lieutenant; Peterson, David McK., Captain; Porter, 
Chas. Pullman, 2nd Lieutenant; Preston, Glen A., 2nd Lieutenant. 

Reynolds, John N., Major; Reynolds, Clearton H., Captain; Rickenbacker, 
Edw. v., Captain. 

Sewall, Sumner, let Lieutenant; Simon, Louis C, Jr., Ist Lieutenant. 

Thaw, William, Major. 
■ Wdiner, Joseph F., Ut Lieutenant; White, Wilbur Wallace, 2ttd Lieutenant; 
Wright, Chester E., 1st Lieutenant. 

Dittinguisked Service Medal 

Menoher, Chas. T., Major General ; Patrick, Mason M., Major General ; Mitchell, 
William, Brigadier General; Dunwoody, Halsey, Colonel; Milling, Thomas De W., 
Colonel; Chandler, Charles DeF., Colonel; Dodd, Townsend F„ Colonel; Boiling, 
Raynal C, Colonel; Thomas, John R., Jr., Colonel; Whitehead, Henry C, Colonel; 
Idhm, Frank P., Colonel; Gorreil, Edgar S., Colonel; Fowler, Harold, Colonel; 
Sumner, £!dwiu Vose, Lieutenant-Colonel; Hall, Elbert J., Lieutenant-Colonel. 
British Decorationt 
Commander of the Order of St. lUichael and St. Oeorge 

Mitchell, William, Brigadier-General; Kilner, Walter G., Colonel; Boonalie, 
A. F., Ut Lieutenant. 

Distinguithed Flying Cro»» 

Bair, H. L., Ist Lieutenant; Bissell, C, Ist Lieutenant; Burdick, H., 2nd Lieu- 
tenant; Callahan, L. K., 1st Lieutenant; Creech. Jesse Orin, Ut Lieutenant; 
Campbell, Merton L., Ist Lieutenant; Clay, H. R., 1st Lieutenant; Donaldson, 
J. O., 2nd Lieutenant; Hamilton, Lloyd A., 1st Lieutenant; Heater, C. L., 1st 
Lieutenant; Herbert, Thomas John, 1st Lieutenant ; Ingalls, D. S., 1st Lieutenant; 
Keating, James A., Ut Lieutenant; Kindley, Field E., Ist Lieutenant; Knotts, 
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Howard C, let Lieutenant; Landlg, Reed G., lat Lieutenant; Luff, F. E., lat 
Lieutenant; Springe, Elliott W., Ist Lieutenant; Tipton, W. D., lat Lieutenant; 
Vaughn, George A., Isfc Lieutenant. 

French Decorations 
Commander of the Legion of Honor 
Menoher, Chae. T., Major General; Patrick, Maaon M., Major General; Mitchell, 
William, Brigadier General. 

Officer of the Legion of Honor 
Dunwoody, Halsey, Colonel; Thaw, William, Lieutenant-Colonel. 

Knight of the Legion of Honor 
Gorrell, Edgar 8., Colonel; Butterfield. A. D., Lieutenant-Colonel; Hartney, 
Harold E., Lieutenant-Colonel; Brereton, Lewis H., Lieutenant-Colonel; Soubiran, 
Robert, Major; Biddle, Chaa. J., CapUin-, Buford, Edward, CapUin; Hall, 
James Norman, Captain; Morton, Captain; Bockwell, Bobert, Captain; 
Baer, Paul Frank, Ist Lieutenant; Casead)', Thomas G., lat Lieutenant; Miller, 
C. L., iBt Lieutenant; Putnam, David, 1st Lieutenant; Tillman, F. A., lat Lieu- 
tenant; Turner, G. W. Evana, lat Lieutenant. 

Croix De Qaerre (With Palm) 
Ackerman. Jamea H., 2nd Lieutenant; Atkinson, Thomas P., let Lieutenant; 
ATery, Walter L., 1st Lieutenant; Bagby, Ralph Bridges, Ut Lieutenant; Baker, 
Alfred B., 2nd Lieutenant; Barber, Newel, 2nd Lieutenant; Beane, Jamea, lat 
Lieutenant; Bender, Walter, lat Lieutenant; Blake, Charles Raymond, lat Lieu- 
tenant; Boldt, Herman St. John, 1st Lieutenant; Borchers, Frederick Wm., 2nd 
Lieutenant; Bradford. Alford J., let Lieutenant; Brereton, Lewie H., Lieutenant- 
Colonel; Brown, Jasper, lat Lieutenant; Burger, Valentini, 2nd Lieutenant; Cal- 
kina, William, 1st Lieutenant; Carey, Edw. F., 2nd Lieutenant; Carl, Pitt ¥., let 
Lieutenant; Comey, George M., let Lieutenant; Cooke, Lucien H., Captain; Cot- 
ton, John, Ist Lieutenant; Cowart, William B., Ist Lieutenant; Craig, Harry, 1st 
Lieutenant; Davia, Richard, 2nd Lieutenant; Dixon, Frank, 2nd Lieutenant; 
Goodale, Alvin C, lat Lieutenant; Guilbert, Horace Uooa. lat Lieutenant; Hall, 
Jamea Goodwin, Ist Lieutenant; Harmon, Bradley Bancroft, 2nd Lieutenant; 
Hartney, Harold E., Lieutenant-Colonel; Heely, James A., Captain; Uirth, Fred- 
erick K., 2nd Lieutenant; Hitchcock, Roger W., Znd Lieutenant; Hopkins, Amoa, 
1st Lieutenant; Joerg, Alfred N,, Ist Lieutenant; Kreage, Miles W., 1st Lieuten- 
ant; Lake, Horace, 2nd Lieutenant; Lehr, Manderson, 1st Lieutenant; Lewis, 
David Wilber, 2nd Lieutenant; LitUner, Kenneth P., Major; Lovett, William W., 
Jr., 2nd Lieutenant; Lumaden, John C, lat Lieutenant; Menoher, Chaa. T., Major 
General; Mitchell, William, Brigadier-General; Moody, Richard W., 2nd 
Lieutenant; Moore, Frank M., 2nd Lieutenant; Kelson, Carlyle La Mar, Ist 
Lieutenant; Newell. Jamea Milton, 2nd Lieutenant; Koonan, Thomas W., let 
Lieutenant; Koring, Ernest G., let Lieutenant; Page, Richard C. M., let Lieu- 
tenant; Penfleld, Paul, 2nd Lieutenant; Ponder, William T., 1st Lieutenant; 
Porter, Earl, 2nd Lieutenant; Posey, John A., 2nd Lieutenant; Putnam, David, 
Ist Lieutenant; Reedy, Colman, 2nd Lieutenant; Rich, Dominic Wm., 1st Lieu- 
tenant; SchaelTcr. Lloyd, 2nd Lieutenant; Shaffer, Harry, 2nd Lieutenant; Tay- 
lor, William H.. lat Lieutenant; Verwholt, Howard W., lat Lieutenant; Wooten, 
James A., 2nd Lieutenant; Wright, BuTdett« S., Captain. 
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Croix De Guerre [With QUI Star) 

Burger, Valentine J., 2nd Lieutenant; Cassady, Thomas G., Ut Lieutenant; 
Coleman, Thomae F., 2nd Lieutenant; Conover, Harvey, 1st Lieutenant; Hill, 
Bajmond C, Ist Lieutenant; MacCormick, RubbcI, Ist Lieutenant; McCormick, 
BuBsell C, let Lieutenant; Plummer, Charles W., 2nd Lieutenant; Ponder, Wil- 
liam T., let Lieutenant; Rancourt, John I., 1st Lieutenant; Schauffler, William 
G., Major. 

Croix De Guerre (With BUver Star) 

Evans, Floyd E., lat Lieutenant; Green, Adwin M., 1st Lieutenant; Green, 
Paul M., 1st Lieutenant; Merrill, Harold W., Ist Lieutenant; Rhodes, Carlyle, 
Ist Lieutenant. 

Croia) De Querre (With Bronsce Star) 

Chambers, Reed, Captain; Grier, Alexander, 2nd Lieutenant; Hill, Robert E., 
Ut Lieutenant: Lindsey, Leon M., lat Lieutenant; Lleirelljn, Frank Albert, lat 
Lieutenant; Koel, Roland Hall, 2nd Lieutenant; Noyes, Stephen H., 1st Lieu- 
tenant; Osgood, James, Captain; Rotharmel, Rennets, 2nd Lieutenant; Snook, 
Walter B., Captain; Thompson, Clifton, 2nd Lieutenant; Tompkins, Clarence B., 
let Lieutenant ; Baker, James C, Sergeant. 

Croix De Qverre 

Abemathy, T. J., 2nd Lieutenant; Allport, E. H., 2nd Lieutenant; Baer, P. F., 
1st lieutenant; Bameby, W. V., 1st Lieutenant; Baucham, J. H,, 2nd Lieutenant; 
Biddle, Charles J., Captain; Bird, L. S., 2nd Lieutenant; Butler, W. O., Captain; 
Campbell, D., 1st Lieutenant; Chapman, C. W., 2nd Lieutenant; Connelly, J. A., 
Sergeant) Coyle, A. J., 1st Lieutenant; Culbert, K. P., 2nd Lieutenant; Fleet, 
C. C, 1st Lieutenant; Ford, C. W., 1st Ueutenant; Garside, R., Ist Lieutenant; 
Giroux, E., Ist Lieutenant; Hall, J. X., Captain; Howell, S. I., Ut Lieutenant; 
Hunter, F. CD., 1st Lieutenant; Jones, A. H., Ist Lieutenant; Jones, H., Ser- 
geant; Jones, H., 1st Lieutenant; Jones, M., Ist Lieutenant: K»wood, C. W., 
Sergeant; Kingsolving, C, 1st Lieutenant; Kyle, G. M., let Lieutenant; Lamer, 
G. DeF., 1st Lieutenant; Lelir, M., Sergeant; Meissner, J. A., Ist Lieutenant; 
Merrick, C. L, 1st Lieutenant; Meyers, P., 2nd Lieutenant; Moore, R. L., 1st 
Lieutenant: Murphy, L, M., Ut Lieutenant; O'Neill, R. A., Lat Lieutenant; 
Ovington, C. L., 1st Lieutenant; Peterson. D. McK., Captain; Pollock, G., Cor- 
poral; Porter, C. P., 2nd Lieutenant; Porter, K. L.. 2nd Lieutenant; Powell, C. 
R., Ist Lieutenant; Raible, J. C. Jr., Ut Lieutenant; Rand, R. R„ Sergeant; 
Rheno, W. D., Corporal; Rickenbacker, E. V., Captain; Royce, R., Major; 
Sedgwiek, M. A., 2nd Lieutenant; Seymour, M., 1st Lieutenant; Simon, K. C., 
Jr., 1st Lieutenant; Sinclaire, R., Sergeant; Stone, D., Corporal; Thaw, William, 
Major,; Turnure, G. E., Ist Lieutenant; Urband, E. M., 1st Lieutenant; Wallace, 
J. E., 1st Lieutenant; Wass, W., Corporal; Wilcox, C. H., 1st Lieutenant; Wins- 
low, A., 2nd Lieutenant; Wilson, J. V., Ut Lieutenant; Woodward, H., Corporal; 
Marr, Kenneth, Major. 

UedaiUe MHitaire 

Connelly, J. A., Sergeant. 

Fourragere 

Thaw, William, Lieutenant-Colonel; Soubiran, R-, Major; Hill, Dgdiey, Cap- 
tain; Bridgman, R. C, Captain; Rockwell, Robert, Captain; Jones, Henry, Ut 
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Lieut«Dant; Dolan, Chas. H., Jr., Ist Lieutenant; Dugan, William E., 1st Lieu- 
tenant. 

Italian Decarationt 
Gold Medal of Valor 
Coleman, De Witt, let Lieutenant. 

SUver Medal of TaUtr 
Hartnej, Harold E., Lieutenant -Colonel ; Bahl, James L,, lat Lieutenant. 

Offlcer of Ike Croicm of Italy 
Glendinning, Robert, Major. 

Knight of the Crown of Italy 
Fleishman, Charlea M., Captain ; Maquire, Frank H., Captain ; Bongiorno, 
Philip, CapUin; Spalding, Albert, Ut Lieutenant; Kiel, 0. B,, CapUin (M. C.) 
(Attached). 

Jfalian War Crots 
La Guardia, Fiorello H., Major; Bahl, Jamea L., lat Lieutenant; Baldwin. 
Gayraond P., Ist Lieutenant: Beach, Arthur H., let Lieutenant; Bevin, Allen W.. 
lat Lieutenant; Bopart, Gilbert P., 1st Lieutenant; Clement, Arthur F., Ut Lieu- 
tenant; Cochran, William <!., 2nd Lieutenant; Coleman, De Witt, Ist Lieu- 
tenant; Collina, Kenneth G., 1st Lieutenant; Craig, Alexander M., Ut Lieutenant; 
Dodds, Herbert C, 1st Lieutenant; Donoan, Edmund A., lat Lieutenant; Downa. 
Norton, Jr., lat Lieutenant; Farquhar, Arthur D,, lat Lieutenant; Finkenataedt, 
Harry S., lat Lieutenant; Fitch, Willia S., lat Lieutenant; Froat. Donald G., lat 
Lieutenant; Frost, William 0., lat Lieutenant; Galehousc, Ira W., 1st Lieu- 
tenant; Hanley, Jamea P., lat Lieutenant; Hart, Spencer L.. 2nd Lieutenant; 
Hering, George C, lat Lieutenant; Hoggaon, Wallace, lat Lieutenant; Johnson. 
Goata. N., lat Lieutenant; Kennedy, Jamea H.. 2nd Lieutenant; Kiley. I^Boy D.. 
lat Lieutenant; Krueger, Herman F., lat Lieutenant; MacGilvary, Paton. lat 
Lieutenant; Mitehell, Oble H.. Ist Lieutenant; Park, John, lat Lieutenant; Pott- 
holl. William H., lat Lieutenant; Ruaaell, Aubrey G., lat Lieutenant: Shelton, 
William D., 1st Lieutenant; Sweetaer, Norman, Ist Lieutenant; Terry, Norman. 
2nd Lieutenant: V^'atehorn. Emery E., lat Lieutenant; Weyenhauaer, Frederick 
K,, lat Lieutenant; Wheeler. George W., lat Lieutenant; Wilaon, Alfred S.. lat 
Lieutenant; Wilson, Warren S., lat Lieutenant, 

Rumanian Decorationa 
Croirn of Ramanui 
Rea, William, 2nd Lieutenant; Shaw, Alfred P., 2nd Lieutenaot. 

8lar of Rumania irilk Arma 
Powell, Lyle S., CapUin. 

Belgian Decorationa 
Order King Leopold of Belgium 
Menoher, Chas. T., Major General, 

Knight of the Crown of Belgium 
Wright, Rurdette S., Captain. 

NAVAL AWARDS 

A complete list of awards for bravery and conapicuoua service in Naval Aviation 

has not yet been announced. A preliminary liat, as given to the press, stated that 
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OOIXBOES, UNIVERSITIES ABD SCHOOLS IN THE UNITED STATES, OFFEBING PBACTICAX 
OB THEORETICAL COURSES IN AERONAUTICS 
A'ame Address 

ACADEMT OF Applied AERONAmics Irving Park Boulevard and Western 

Avenue, Chicago, Illinois. 
Castle Girls School Tarrytown -on Hudson, New York, 

Universitt of Colorado Boulder. Colorado. 

Kansas State Auric ulturai. Colleoe Manhattan, Kansas. 
Massachusetts Institute of Tech- Boston, Massachusetts . 

Univebsitt of Michigan Ann Arbor, Michigan. 

I^NNSTLVANiA STATE COLLEGE State College, Pennsylvania. 

University of Pennsylvania Philadelphia, Pennsylvania. 

Purdue Universitt Lafayette, Indiana. 

Throop College of Technoloot Pasadena, California. 

Tufts College Tufts, Massachusetts. 

COURSE CONTEMPLATED 

Georoia School of Techrologt Atlanta, Georgia. 

Univebsiti of Illinois Champlain, Illinois. 

Iowa State College Ames, Iowa. 

Ohio State University Columbus, Ohio. 

State University of Oklahoma Norman, Oklahoma. 

Oregon Agbicultubal College Corvallia, Oregon. 

Sheffield Scientific School of Yale New Haven, Connecticut. 
University 

(B) Civilian Flying Schools 
The following civilian flying schools are maintained by members of the Manu- 
facturers Aircraft Association. Full information may be had by addressing the 
plants named: 

Xame Addretg 

Aebomabine Plane 4 Motob Co. 

Flying boat school at Keyport. Keyport, New Jersey. 

Boeing Aibplane Company 
CuBTias Aeboplane & Motor Corpora- 
tion Seattle, Washington. 

Garden City, New York. 
Roosevelt Field at 
Mineola, Long Island, New York; 
Atlantic City, New Jersey; 
Newport News, Virginia; 
Miami, Florida. 
Instruction is offered in land and water-machine flying. 
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Xame Address 

Datton-Wbight Aibplase Compart Dayton, Ohio. 

Gallaudet Aircraft Cobporation . 30 East 42nd Street, New York, New 
Gallaudet Aviation School, Inc. York. 

East Greenwich, Rhode Island. 
Glesn L. Mabtin Company Cleveland, Ohio. 

West Viboinia Aibciiaft Company Wheeling, West Virginia. 
Schools at Princeton, New Jersey, 
and Daytona, Florida. 
The Goodyear Tire & Rubber Compaay, Akron, Ohio, maintains a school for 
balloons and dirigibles. 

XI 

UNITED STATES AERIAL MAIL STATISTICS 

(A) Pesfobmance and Cost 

SEW YOBK-WASHISGTOS ROUTE 



1 ToUl cost operation . . .$42,800.69 $33,815.00 $41,267.03 $42,304.70 $180,188.32 

'Cost per mile, average .64 o.fl3 '1.25 .87 .87 

Cost per ton-mile 

Cost per flying hour . . . 46.88 411.68 69.64 66.07 63.06 

Cost per mile overhead .18 .33 .42 .27 .28 

Coat per mile, flying .. . .17 .IS .28 .20 .20 

Cost per mile, mainte- 
nance .29 .41 .55 .40 .39 

Pounds mail carried ... 66,586. 51,420. 51.125. 48,942. 218,073. 

Miles flown 66,374. 36,175. 32,955. 48,530. 184,034. 

Time in air 8B0h Sm 508h 12m 4eOh 24m 669h5Tm 2,62eh 38m 

Average speed, miles per 

hour 75. 71. 72. 72. 72. 

Miles per gallon gasoline 4.72 4.66 3.36 3.60 4.08 

Number trips possible . . 477. 316. 311. 270. 1,374. 

Number trips made 449. 302. 261. 256. 1,268. 

Per cent, performance . . 94. 06. 84. »5. 92. 

Forced landings 25. 21. 30. 28. 104. 

Mechanical troubles . . 13. Q. 12. 7. 41. 

Weather 12. 12. 18. 21. 63. 

Other causes 0. 0, 0. 0, 0. 

Falls, total number 0, 1. 0. 1. *2. 

Fatal 0. 1. 0. 0. 1. 

Wounded 0. 0. 0. 1. 1. 

Number planes operated 18. 18. 19. » 36. 22. 



nt. light, [uel, power. Ulephoae Bid water: nilicelUneouB. pDots, mechanica and hel[«n, 
(Airs Bod aFcessories. iaterast on inveBlment, depBrtmenlal OTertieBd charge. 

2 ObUined by dividing miles flown into total coit ol operation. 

i IncreaaFd Bverage roBt ptr mile on quarter! Oclaber lat to Decemtwr Blat. ISIS, and 



3 Number ot plBnes operated April HI to June 30(h, 1919, include 'planei on New Tork- 
iveUnd run, workinc out a schedule, etc. Rout* waa not ealabUabed offlciallr until JvM 
., 1010. 
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Chicaoo-Cleveland Boutk 



•Total cost operation $7,5U.15 

Cost per mile, average .71 

Cost per ton-mile 

Cost per flying hour 66.36 

Cost per mile, overhead .17 

Cost per mile, flying .21 

Cost per mile, maintenanre .33 

Pounds mail carried 9,933. 

Miles flown 10,653. 

Time in air 135h 44m 

Average speed miles per hour 7S. 

Miles per gallon gasoline 2.8S 

Number trips possible 4B. 

Number tripe made 46. 

Per cent, performance 96. 

Forced landings 0. 

Mechanical troubles 0. 

Weather 0. 

Other causes 0. 

Falls, total number 1. 

Fatal I. 

Wounded 0. 

Number planes operated 14. 

1 C<wU iacLude: Gse, OnsBe and Oil, Office For<:e, Op< 

Rent. Light. Fuel, Power, TeLei>hoiie and Walsr; Mia 



itiDD ot MotDTcycies Bod Trncks: 



(B) Itemization of Costs 





NSW VOB 


-WASHIS 


awK 


CLB 




o 




From May 
lo Dec. 31 


%!•.■■ 


'S"So', 


ioiB 


■■ri"..' 


ioW 




Total 


Aver- 
age 


ToUl 


Aver- 
age 
per 


Total 


Aver- 
age 




$6,772.65 
1,493.46 
2.344.50 
4,565.69 

2,751.19 
5.524.31 

9,808-.83 
15.003.47 

14,041,41 

7,285.30 

6,9.59.78 
70,610.59 


.006 
.014 
.022 
.044 

.053 

.095 
.140 

.136 

.071 

.007 
.74 


$13,704.15 
3,284.19 
7,413.14 
10.218.40 

5,652.55 

17,148.04 
19,932.17 
32,221.61 

22,824.33 

14.182.96 

13,006.18 
$100,188.32 


.074 
.018 
.041 
.055 

.031 
.003 
.108 
.175 

.124 

.077 

.074 
,87 


$3,423.99 
401.71 

1,522.87 
729.88 

502.80 
2,429,21 

2,079.46 
2,839.53 

2,534,01 

1,267.60 

1,369.07 

$19,819.02 




Grease and oil 

Office force 

Motorcycles and trucks 

Rent, Fuel. Light, 
Power, Telephone, 
Water 

Miscellaneous 


.014 
.47 
.023 

.017 
.075 


Mechanics and helpers 
Repairs and acces- 


.087 
.078 


Interest o n in vest- 


Departmental over- 
head charge 

Total 


.013 
.61 



d,Google 



297 



Aeriai. Mail Piij)Ts 

Applications for appointment as aerial mail pilots maj be mode to the Second 
AasiBtant Pofltmaster General, Mail Service, Post Office Department, Washington, 
District of Columbia. 

Qualiflcfttiona should be stated in detail with epecial reference to croaa-cauntr; 
flying, aerial navigation, radio work and total number of hours' air experieuce. 
Five hundred hours in the air are considered desirable. Each application should 
be accompanied b; three letters of recommendation from persons familiar with 
the qualiflcations set forth. 

Salaries are $2000 per annum, with automatic increases of $200 for ever; 
additional 30 hours of flying up to and including the $2RD0 grade. Promotions 
up to and including the $3600 grade, will be based on special qualifications re- 
vealed in the pilot's service, such as iinusiully meritorious work, executive abil- 
ity, exceptional knowledge of aerial navigation, skilfulness in radio telegraphy or 
telephony, aeronautical instrumentation, etc. 

Aerial Postaqe Rates 

The use of distinctive aerial mail stamps are no longer necessary and mail 
matter for despatch by airplane is treated in the same manner as other flr^t- 
class mail and subject to the same rates of postage and conditions except that 
no article may be despatched by airplane which exceeds 30 inches in length and 
girth combined. Senders may arrange with postmasters to have letters des- 
patched by aerial mail. The main function of the Aerial Mail Service is to ad- 
vance the greatest quantities of mails between such selected points as may war- 
rant the operation of this special service. 

When the aerial mail was first established, special stamps were issued and the 
rate was 24 cents per ounce. Then a reduction to 16 cents was made and 
finally the rate became 6 cents, with the use of either airplane stamps or regular 
ones with "Aerial Mail" conspicuously marked on the envelope. On July 18th, 
1010, the standard domestic rate of 2 cents an ounce was put into force. 

A special delivery stamp, now as always, insures still greater expedition of 
letters at the point of delivery. 

XII 

(X)VERNMENT ORGANIZATIONS COOPERATING IN DEVELOPMENT OF 

AERONAUTICS 

ISORY COMMITTEB FOE AEBONAUTI08 
4</, BTBEET AND MISSOURI AVENUE, WABKINOTON, 
DISTRICT OF COLDUBIA 

Dr. Charles D. Walcott Chairman 

Dr. a. W. Stratton Secretary 

Dr. Joseph S. Ames Chairman, Executive Committee 

George W. Lewis Executive Officer 

John F. Victory. . .Assistant Secretary and Special Disbursing Agent 
Col. Thurman II. Bane, I'. S. A. Dr. Charles F. Marvin 

Capt. T. T. Craven, V. S. N. Maj. Gen. Charles T. Menoher, U. S. A, 

Dr. William F. Durand Dr, Michael I. Pupin 

Dr. John F. Hayford Rear Admiral D. W. Taylor, U- S. N. 
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The National Advisor}' Committee for Aeronautics was appointed by the Presi- 
dent, pursuant to act of Confess approved March 3rd, 1!I15 (naval appropria- 
tion act, public No. 273, Sixty-third Congress). Its membership consists of two 
officers of the Smithsonian Institution, the United States Weather Bureau, ajid 
the United States Bureau of Standards, together with five additional persons 
acquainted with the needs of aeronautical science, or skilled in aeronautical 
engineering or its allied sciences. All the members, as such, serve without com- 

The duties of the committee, as provided by Congress, are to supervise and 
direct the scientific stud; of the problems of flight, with a view to their prac- 
tical solution, and to determine the problems which should be e.x peri men tally 
attacked, and to discuss their solution and their application to practical ques- 

Under the rules and regulations formulated by the committee and approved 
liy the President, technical subcommittees have been established whose general 
duties are to aid in determining the problems in their respective branches of 
the aeronautical field to be scientifically attacked, bringing to bear the knowl- 
edge derived from experimental investigations conducted in all parte of the 
world, and to endeavor to coordinate the research and experimental work in- 
volved in the study of problems agreed upon. These sulKommittees are com- 
posed in part of specially appointed representatives of the Army and Navy Air 
Services. 

Under the law the committee holds itself at the service of any department or 
agency of the Government interested in aeronautics for the furnishing of informa- 
tion or assistance in regard to scientific or technical matters relating to aero- 
nautics, and in particular for the investigation and study of problems in this 
field with a view to their practical solution. 

The committee may also exercise its functions for any individual, firm, asso- 
ciation, or corporation within the United States, provided that such individual, 
Arm, association, or corporation defray the actual cost involved. 

The committee directly conducts scientific research and experiment in aero- 
nautics at its research laboratory and associated buildings at Langley Field, Vir- 
ginia, a section of which has been set aside by the War Department for its use. A 
clear distinction exists ijetween scientific research in aeronautics as conducted by 
the committee and engineering research or development as conducted by other 

) being gatliered by the committee in England, 
France and Italy and plans are being made for similar work in Germany and 
Austria. 

XIII 
PERMANENT AIRDROMES (AIRPLANE HARBOES) AND SEAPLANE 
STATIONS IN THE UNITED STATES AND DEPENDENCIES, AND 
MEXICO. 

(Total to January lat, 11119, 115) 

The following list gives the location, name and size of permanent airdromes 

(airplane harbors) and seaplane stations in the United States and dependencies, 

and Mexico. The letter, or group of letters, following the name of states and 

territories, and the number preceding tlie name of localities are the recognition 
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marka, as adopted b; the Array Air Service, which are to be permanently dis- 
played on the airdromea listeil. 
The list includes in particular: 

(1) Army Flying Fields (active and inactive); 

(2) Naval Air Stations; 

(3) Aerial Mail Fields; 

(4) Municipal Airdromes; and 

(5) Coinmerdal Airdromes. 

Airdromes (Pekmanent Airplane HARBOEa) and Seaplane 
Stations in the United States and Dependencies 



Cits 


Wame of Field Type 




ALABAMA (ALJ 


63 Montgomery 


Taylor Field Army 




ARIZONA (AR) 


49 Tucson 


Municipal 



B9 Redwood City 



ARKANSAS (ARK) 
Eberta Field Army 

CALIFORNIA (CA) 
Redwood City Aviation 



School 



Commercial 2QS s 









San Francisco 


23 Riverside 


March Field 


Army 




92 Sacramento 


Mather Field 


Army 




1 San Di^o 


Rockwell Field 


Army 




(North Island) Naval Air Station 


Navy 


Seaplanes and 








Airplanes 


San Pedro 


Chaplin Field 








5ta- 






tion 


Commercial 


Seaplanes only 


4 Venice 


T. H. Ince Flying Field 


Commercial 


400' X 12W 




tion 


Commercial 


Beapla^s only 




CANAL ZONE 


(CZ) 




Balboa 


Fort Amador 


Army 




Coco Solo 


Naval Air Station 


Navy 




(Colon Harbor) 






Cristobal 


France Field 


Army 






DISTRICT OF COLUMBIA (DC) 




Anacostia 


Aerial Defense Station 


Navy 


Beaplonea only 


Washington 


Boiling Field 


Army 






FLORIDA (FLA) 




Arcadia 


Carlstrom Field 


Army 






Dorr Field 


Army 




Key West 


Naval Air Station 


Navy 




Miami 


Chapman Field 


Army 
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City 


yame of Field 


Type 


Remarks 




FLORIDA (FLA) (Conti 


*ued) 




Miami 


Marine Corps Field 


Navy 




PenBacoU 


Nbv«I Air SUtion 

GEORGIA (GA) 


Navy 


Seaplanea only 


46 AmericuB 


Souther Field 


Army 




73 Macon 


Fair GroundB 


Municipal 


Triangle shaped 
1,000- 


121 WaycroBH 










HAWAIIAN ISLES (HI) 




Honolulu 


Luke Field 

IDAHO 


Army 


At Ford'a 
Uland 


Coeur d'Alene 




Municipal 


leo acres 









Lake 








Front 


Ashburn Field 




Commercial 


Ae. C 
linois 


Chanute Field 




Army 




Framing Field 




Commercial 




INDIANA 


(IN) 






EvanBviUe Aero Club Field 


Commercial 





ILLINOIS 
Belleville Scott Field Army 

Chicago Grant Park Field Air Mail 



la Evans 

82 Kokomo Kokomo Aviatior 

pany Field 
84 New Castle Rose City Aviation Com^ 

97 Wabash Service Aviation Training 

and Transportation 
Company 

IOWA (lA) 
50 Des Moines Herring Field 

KANSAS (KS) 
Fort Riley Camp Funston 
32 Wichita Strattford Field 



2000' X 1200' 



Corn- 



Commercial 
Commercial 



3060' X 2640' 
1750' X 12t)0' 



Commercial £0 a 



Municipal 



MARYLAND (MD) 
Aberdeen Aberdeen Proving 

Grounds 
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City yame of Field Type Remarks 

MARYLAND (MD) {Continued) 
College Park Air Mail Field Poet Office 60 acres. Ou B. 

4 O. R. B., 7Vj 
mi. N.E. Wash- 
ington, D.C., 
PoBt Office 

MASSACHUSETTS (MS) 
Bedford Curtias Flying Field Commercial Curtisa Aero 

Taunton King Flying Field Municipal 1288' x 774' 

MICHIGAN (MI) 

21 Battle Creek Camp Custer Army 

31 Detroit Municipal 5280' x 2640' 

Morrow Field Army 

Packard Aviation Field Commercial Good 

48 Mount Clemens Selfridge Field Army 

MINNESOTA (M) 
an Minneapolis Twin Cities Field Air Mail 100 Good acres 

(1)00' X 1125') 

5 mi. from P.O. 
CurtisB Air Port Commercial 2000' x 800' 

MISSISSIPPI (MP) 
West Point Payne Field Army 

MISSOURI (MO) 
Kansas City Municipal 2000' square 

MISSOURI (MO) 
Saint Louis Forrest Park Air Mail 100 acres (825' 

x525') 3 mi 
8W of P.O. 
MONTANA (MA) 
BilUngB Municipal In preparation 

NEBRASKA (NE) 
68 Omaha Ak-8ar-Ben Field Air Mail 80 acres, 3«^ 

ihi.SEof Post 
Office 

NEVADA (NA) 
Battle Mountain Uunicipal 

NEW JERSEY (NJ) 
10 Atlantic City Air Port Commercial About 3500* i 

3800' Curtisi 

Flying Station 

7 Cape May Naval Air Station NaTj Seaplanes only 
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Oit» 


Xame of Field 


Type Remarks 






NEW JERSEY (NJ) (Continuerf) 


107 


Haibrouk HeighUWitUnutu-Uwia Field 


Commercial SCK) acres, 1 x 








% mi. Witt«- 








man-Lewis Air- 








eraft Corp. 


64 


Keyport 


Aeromarine Field 


Commercial 1800' i 400 — 
Aeromarine 
Plane 4 Motor 
Co. 


77 


Newark 


Heller Field 

NEW YORK 


Air Mail 47 acres, 4 mi. 
NE of Post Of- 
fice adjoining 
Golf Links 




(N for Western half of State and Y 


for Eastern half.) 






(Lfor Long Island) 




* Aerodromea situated on Long Island are listed under New York City and 






Long Island. 




Y-62 


Albany 




Municipal 300" x 600- 




Lake PUcid 






N-30 Lockport 


Curtiaa Field 


Commercial 




Newdorp, Staten 


Army 1230' x 800' 




Island Aerial 






Coast Defense 






Station 








Long Island 






L-6 


Amit(^lle 


Sperry Sution 


Commercial Seaplanes only 




Baldwin 


Ordnance Field 


Commercial 1500' x «00' x 
200' Ordnance 
Engineering 
Corporation 




Belmont Park 


Air Mail Field 


Post Office 




Central Park 


Ace Flying Field 


Commercial 1800' x 600' Air 
craft Engr. 
Corp. 






L. W. F. Flying Field 


Commercial 3 mi. W o( 






(L. W. F. Enginearing 








Company) 






Commack 


Brindley Field 


Army 




Copaigue 


Sperry Field 


good. Lawrence 
Sperry Air- 
craft Corp. 




Garden City 


Mitchel Field 


Army 303 acres 


L-4 


KempBtead 


Roosevelt Field 


Army 




Ifineola 


HaieliiiirBt Field 


Army 50 acres 




Port WaehingtonSeaplane Station 




L5 


Eockaway 


Naval Air Station 


Navy Seaplanes only 
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City 


Name of Field 


Type 


Remarkt 




Wantaugh 


Lufberry Field 


Commercial 


SOO'xOOO' 




Rochester 




Municipal 


1800' X 1800-. 
In preparation 






XORTH CAROLINA (NC) 






Fayetteville 


(Camp Bragg) Pope Field 
OHIO (0) 


Army 




151 


Bryan 


Air Mail Field 


Post OIGce 




127 


Cleveland 


WoodUnd Hills P«rk 


Municipal 


1100' X 500'. 
Used by Air 
Mail service. 5 
mi. SE of 
Cleveland Post 
Office 


127 


Cleveland 


Glenn Martin Field 


Commercial 


L shaped 3000' 
X 300' E-W 
and 1300' x 
200' N-8, 8 mi. 
NE of Cleve- 
land 


42 


Davton 


McCook Field 


Army 






(Fairfield) 


Wilbur Wright Field 


Army 








South Field 


Commercial 


2300- X 2125' 
Dayton Wright 
Airplane Co. 




Warren 


Packard Park 

OKLAHOMA (OK) 


Commercial 






Fort Sill 


Post Field 


Army 






Tulaa 


CurtiBs Southwest Air- 
plane Co. 

PENNSYLVANIA (P) 




lS00'x2300' 




BellefoDte 


Air Mail Field 


Poata] 


40 acres IVi mi. 
W of Belle- 
fonte Post Of- 
fice 




EBsington 










School 




On the Poto- 
mac 




(BuBtUtoQ)Air Mail Field 


Post Office 


45 acres, 1 mi. 










from Buatle- 










ton Sta. on the 










Holmesburg 










branch of the 










Penn. R. R. 14 










mi. from Pbila. 










City Post Of- 










Office 
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Xante of Field Type 

PHILIPPINE ISLANDS (PIJ 
Aerial Coaat Defense St»- Army 

tion 



TENNESSEE (TN) 



Bristol 
MlllingtoD 

Benbrook 
Everman 
Ft. Worth 



Park Field 



Municipal 
Anny 



TEXAS (TX) 

Carrutiiers Field Army 

Barron Field Army 

HiekH Field Anny 

Taliaferro Field Anny 

TEXAS (TX) Continued 

Houston Ellington Field Army 

San Antonio Keltj Field No. 2 Anny 

Waco Rich Field Army 

Wichita Falls Call Field Army 



Hampton 


VIRGINIA (VA) 
Langley Field 
Naval Air Station 


Army 

Navy Seaplanes only 


Spokane 


WASHINGTON (WSH| 
North West Airplane Com- Commercial 5000' x 3000' 




pany 




Eau Claire 
46 U Crosse 
33 Milwaukee 


WISCONSIN (W) 
Eau Claire Aero Corp. 

Milwaukee Air Port 


Commercial 2000' x 2000' 

Municipal 

Municipal 


Cheyenne 
. Mexico City 


WYOMING (WY) 
Fort D. A. RusBcll 

MEXICO 
Valbuena Airdrome 


Army 000 yards x 700 
yards 

Army 


_ (The British Air 


Attach* reports that no permanent airdromes are to be 



listed as yet from Canada.) 

XIV 
EMERGENCY LANDING FIELDS IN THE UNITED STATES 
Fallowing is a list of emergency landing fields in the United States which have 
been inspected and classified, or which are known to be in accordance with tenta- 
tive deaignations given in the list; or are in actual course of preparation. In 
many instances work is being prosecuted on municipal and other airdromes. 

The emergency list totals approximately 1,000. Tliese fields are to be regarded 
as merely the first step in the establishment of air harbors. Contrasted with 
the 115 permanent fields or seaplane stations they become an incentive to the 
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immediate establisbment of a nation-wide ejstcm of aerial statioDS and terminals. 

The numbers at the left-hand side of this landing field liet are those which 
have been assigiied by the Arm; Air Service in connection with the national 
system of city numbering; under this system all municipalities of 2,000 popula- 
tion or over have been assigned numbers in accordance with a definite geographical 
program. The work of numbering cities of all the states in the Union has not 
as yet been completed. 

Every state is being given a letter symbol. Anniston, Alabama, is thus known 
to the air tourist as AL-T2, and so on. 





Landing Fih-ds 








ALABAMA 


(AL) 






City 


Name of Field 




Tupe 


Remarlu 


.Albany 






Emergency 




Andulusia 






Emergency 






Camp McCIellan 




Emergency 




Athens 






Emergency 




Bay Minette 










Birmingham 


Fair Grounds 




Emergency 










Emergency 




Centerville 






Emergency 










Emergency 




Enterprise 






Emergency 




Eufaula 






Emergency 




Eutaw 






Emergency 




Fayette 






Emergency 




Florence 






Emergency 




Gadsden 






Emergency 




Huntsville 






Emergency 




Hurtsboro 






Emergency 




Jasper 










Mobile 








Ozark 






Emergency 




Snelling 










Thomsville 






Emergency 










Emergency 




Vernon 


ARIZONA 


(AH) 


Emergency 




Douglas 


Parade Ground 




Emergency 




Flagstaff 






Emergency 




Grand Canyon 






Emergency 




Holbrook 






Emergency 




Kingman 






Emergency 




Maricopa 






Emergency 




Phoenix 






Emergency 




Prescott 






Permanent 




Tucson 










Yuma 






Emergency 




Wilcos 











,d.yGoogIe 



AiRORATT Teas Booe 







ARKANSAS (ARK) 






yo. 


cut/ 


Namt of Field 


Type 


Remarka 




ArkBdelphia 






About 40 acre 




Batesville 




Fjnergeney 


meadow 




Berryville 




Kmergency 






Brinkley 










Buffalo Creek 




F,mergency 






Danville 














Emergency 






DeWitt 




Emergency 






El Dorado 




Emergency 






FayetUville 


Race Track 


Emergency 






ForcHt City 




Emergency 






Fort Smith 




Emergency 


160 acre field ; 
Country Club, 
Golf Course 




Harrison 


Race Track 


Emergency 






Hazen 




Emergency 






Helena 




Emergency 






Hope 




Emergency 






Hot Springe 


Country Club 


Emergency 


GoH Linka 




Jonesboro 






50 acre rec- 
tangle 




Little Rock 




Emergency 






Marked Tree 




Emergency 


345'xflOO' 




Newport 




Emergency 






New Boiton 




Emergency 






Pine Bluff 




Emergency 






Prescott 




Emergency 






Stuttgart 




Emergency 






Texarkana 


Country Club 


Emergency 






Warren 




Emergency 






Wynne 


CALIFORNIA (CA) 


Emergency 


320' X 645'; 40 


73 


Alameda 






aOOC X 3000', 
dangerouB, 
swampy 




Arcadia 


BOBB 


Emergency 


Army Balloon 
School 


4Q 


Bakerefield 






1200' X 800' 




Bay Point 




Emergency 


400' X 1000' 




Beaumont 




Emergency 


400' X IMO' 


71 


Berkeley 






10 acre fleld; 
not good 








Emergency 


2000' X 2000' 




Blythe 




Emergency 






Brawley 




Emergency 





d,Google 
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No. 


City 
Calexico 


Same of Field 


Type 


Remark* 




Calipstria 


Calipatria 


Emergency 


800' K 1000' 




ChineBe 




Emergency 






Chino 






900' X 15O0' 


112 


Chico 




Emergency 




IU5 


Colusa 






800' X 2000' 


20 


Corona 
Cottonwood 




Emergency 
Emergency 


500' X 1500' 




Dagftett 






500' X 70O' 




Dominegoni 




Emergency 


1500' X 2500' 


3 


El Centro 




Emergency 




115 


Eureka 




Emergency 






Fallbrook 




Emergi^ncy 


300' s 900- 


55 


Freano 
Gridley 




Emergency 
Emergency 


600' X 1500' 




Hemet 




Emergency 


1000' X 500' 


15 


Holliater 




Emergency 


1500' X 3000' 




Lancaster 




Emergency 


1200' X 700' i 
Good 


54 


Madera 




Emergency 




108 


MaryaviUe 
Maxwell 

Mecca 




Emergency 
Emergency 


1800' X 6000' 


64 


Merced 




Emergency 


1500' X 2000' 


82 


Modesto 






2000' X 1500' 




Mojave 






1000' X 000' 




Needles 




Emergency 






Newman 


Canal 


Emergency 


4000'KlOOO'' 


74 


Oakland 


Chevrolet Motor Car Co. 


Emergency 




106 


Oroville 
Palmdale 




Emergency 
Emergency 




36 


Pasadena 


Altedena Country Club 


Emergency 


800' X 1500' 


87 


PeUluma 




Emergency 




41 


Portetsville 
Quincy 


Wilko Mentz 


Emergency 


2640' X 3060' 


114 


Bed Bluff 




Emergency 






Bedding 




Emergency 


;iiioo' X 500' 


36 


San Bernardino 




Emergency 


] 000' X 1500' 




San Fernando 




Emergency 


2000' X 1200' 


68 


San Francisco 


Marine Exposition Grounds 

{Ft. Mason) 


Emergency 


200' X 800' 




San Francisco 


Presidio of California 


Emergency 


2000' X 600' 




San Francisco 




Government 


Supplies at 
hand 




San Francisco 


Naval Air Station 




62 


San Jose 


Field No. I 


Emergency 


1 mi. square, 
smooth 






Field No. 2 


Emergency 


Small 



d,Google 



AiRciuPT Year Book 



\o. Citg 


-Vome of FUtd 


Type Remarks 




CALIFORNIA (GA) (Continaed) 


Spadra 




Emergency 900' x 3000' 


B3 Stockton 


Pounds AvUtion Field 


500'; race 
track 


Temecula 




Emergency 1500' x 1000' 


4 Venice 




Emergency 400' i 1200' 


06 Woodland 




Emergency 


Woodlawn 


COLORADO (COL) 


Emergency 6000' x 3600' 


Aguilar 






43 Aspin 




Good Field 


33 Buena Vista 




Good Field 


Burlin([toii 




Good Field 


37 Colorado Springs 




59 Denver 


ChesBman Park 


Emergency City Park Race 
Track 


Denver 


Curtisa- Humphreys 


Good 


Flagler 




Good 


40 Glenwood 






Springe 




Good 


40 Grand Junctiwi 


Good 


Limon 




Good 


19 Pueblo 




Emergency 


Red Cliff 




Good 


26 Salida 




Good 


7 Trinidad 


CONNECTICUT (CO 


Energency 


30 Ansonia 




Unergency 200' x 200' 


89 Hartford 


Goodwin Park 


Etaergeney 150' to 300' x 
600' 


51 Meriden 




Emergency 


62 Middletown 


Connecticut Industrial 

School for Girls 




35 New London 


Mitchel 


Itaergency Next to New 
London Ball 
Field 


Pawcatudc 






61 Plainville 


DELAWARE (DEL) 


Emergency 400' x 1200' 


Middletown 


Harrj C. Drayton 


Emergency 2200' x 900' 


Newark 




Emergency 


Wilmington 


FLORIDA (FLA) 


Emergency 


Avon Park 




Emergency 


Baldvirin 




Emergency 


Bart«w 




anergency 



Emergency 060' X WO' 



,d.yGoogIe 



No. 


Cilg 
Bradentown 
Brookaville 


Some of Field 


Type 
Emergency 
Emergency 


Remarka 




Daytonia 


Beach 


^nergency 






De Funiak 










Sprii«« 




Emergency 


825' X 825' 




DeLand 


College Am Golf Course 


Emergency 


200' X 1000' 




DeLaad 


College Arm HoUl 








EuBtis 




Emergency 






Fort Meade 




Emergency 






Fort Myers 




Emergency 






Fort Pierce 










Gainesville 


Oval 


Emergency 






GladecreBt 




Emergency 






Glendale 




Emergency 






Hobe Sound 




Emergency 






Iinmokalee 




Emergency 






JackHonville 


Camp Johnson 


Emergency 


Rifle range 








Emergency 


1350'x85O-i L 
shaped 




Lakeland 




Emergency 






Lake City 




Emergency 


1800' X 500' 




LeeBburg 




Emergency 






Live Oak 




Emergency 


USD' X 1000'; 
L shaped 




MaHanna 




Emergency 


1 360' X 1350' 




Moorahaven 




Emergency 






North Labette 




Emergency 






Ocala 




Emergency 






Oceechobee 




Emergency 






Orlando 


Fair Grounds 


Emergency 






Ormond 




Emergency 






Pensacola 


Navy Blimp School 




iOO'xflOO'; sup. 
plies 








Emergency 






St. Cloud 




Emergency 






Sanford 




Emergency 






Seabreeze 




Emergency 


Beach 




SaraaoU 




Emergency 






TallahaBsee 


GEORGIA (QA) 


E».,g.„,y 


12O0' X 500' 


53 


Albany 


Curtiss 


Emergency 


Triangle shaped 


76 


ABhbum 




Emergency 




81 


Athens 


C. C. Golf Links 


Emergency 




40 


Atlanta 


Candler 




Country Club 


122 


Augusta 
Belleville 


Camp Hancock 




Parade Grounds 


l« 


Blakely 




Emergency 


250' 1 150' 


36 


Buena Vista 




Emergency 





d,Google 



AiRCRAPT Tear Book 



No. City 


Xame of Field 




Type 


Remark* 




GEORGIA (GA) 


( Continued t 




29 Canton 












Race Track 




Emergency 




63 Cordale 






Emergency 




Cumberland 










Island 






Emergency 


Beach 


37 Dawson 






Emergency 




10» Douglas 






Emergency 




Ellaville 






Emergency 


1200' X 1200' 


flO Fitzgerald 






Emergency 


1500' X 900' 


60 Fort Valley 








Triangle shaped 


Oracewood 






Emergency 




43 Griffin 








1200' X 600' 


Helena 






Emergency 




83 Hawkinsville 






Emergency 


1200' X 750' 


2 LaFayett« 






Emergency 




107 McRae 






Emergency 




73 Macon 


Camp Wheeler 




Emergency 


Parade Grounds 


31 MarietU 


C. C. Golf Links 




Emergency 




01 Marshallville 






Emergency 


000' X 1200' 


96 Milliedgeville 


Golf Course 




Emergency 


450' X 1500' 


62 Montezuma 


Curtiss 




Emergency 


1200' X ISOO- 


65 Moultrie 


Gotf Course 




Emergency 


1800' X 750' 


Oglethorpe 






EmergL-ncy 


1200' X800' 


Omaha 






Emergency 




Plains 






Emergency 


450' X 1200' 


23 Biphland 






Emergency 




4 Rome 






Emergency 




131 Savannah 


DafliD Park 




Emergency 


470' xl 200' 


20 Shellman 






Emergency 


1200' X 750' 


Sugar Valley 








900' X 700' 


128 Sylvania 






Emergency 




64 Sylvester 






Emergency 


470- X 1200' 


45 ThomaBton 






Emergency 


900' X COO' 


84 Tifton 






Emergency 


300' X 900' 


93 Valdoata 


Race Track 




Emergency 


300' K 900' 


116 Vidialia 






Emergency 




123 Waynesboro 






Emergency 




Wrens 


IDAHO 


(ID) 


Emergency 




Athol 






Emergency 




Belmont 






Emergency 




Coeur d 'Alone 






Municipal 


160 acres 


Corbin 






Emergency 




Garwood 






Emergency 




Hayeer 






Emergency 




Moscow 






Emergency 


2500' X 5000' 


Hathdrum 






Emergency 





d,Google 



A-o. 


City 
Twin Lakes 


Name of Field 

ILLINOIS (ID 


Type 
Emergency 


Remarks 


118 


Abington 




Emergency 


1500' K 1800' 


13G 


Aledo 




Emergency 


000' K 400' 


49 


Alton 




Emergency 


5280' X 300' 


109 


Aurora 




Emergency 


1200' X 600' 




Avena 




Emergency 


5280' X 2640' 




Beckemeyer 






l^^rge 


203 


Belvidere 




Emergency 


80 acres 




Blandenville 


Poor Farm 


Emergency 


80 acrea 


110 




Country Club 






36 


Breese 


Race Track 


Emergency 


V, mile 




Brown Btown 




Emergency 


1200' X 900' 




Caberiy 




Emergency 


500' X 2500' 


03 


CaTlinville 




Emergency 


1100-11300' 


37 


Carlyle 




Emergency 


1200' X 400' 


62 


Carrollton 




Emergency 


1200' X 600' 


7 


Cartersville 


Dr. Farrill 


Emergency 


600' X 1200' 


SO 


Casey 
Cedar Point 




Emergency 
Emergency 


laoo'xiaoc 


38 


Centralia 




Emergency 


500' X 1800' 


98 


Champaign 


Country Club 






75 


Charleston 




Emergency 


2640' X 1320' 




ChatBVvorth 


Haberbom Farm 


Emergency 




isd 


Chicago 


Jackson Park 


Emergency 




96 


Clinton 




Emergency 


150O'k120O' 




Corina 






1 200' X 1200' 




Damianville 




Emergency 




101 


Danville 


Old Soldiers' Home 






90 


Decatur 




Emergency 






Delavan 


Boss 


Emergency 


1800' X 1800' 




Dennison 




Emergency 


60 acres 




Dow 




Emergency 


1000' X lOOO' 




Dupe 




Emergency 


1500' X 1500' 


ID 


Du Quoin 




Emergency 




61 


Effingliam 




Emergency 


1300' X 1600' 


1D3 


Elgin 


Bombeck Farm 


Emergency 


1000' X 120^ 




Elmwood 




Emergency 


300' X 100' 




Fallon 




Emergency 


2000' X 2000' 


28 


FairBeld 




Emergency 


1 600- X 1600' 




Fieldott 




Emergency 


50 acres square 




Freeburg 




Emergency 


1800' X 900' 


123 


Oaleaburg 


Galesburg Driving Park 


Emergency 


Oval ■/, mile 
track 






Sehilo Farm 


Emergency 






Qalesburg 


Bar Country Club 


Emergency 




69 


Oirard 




Emergency 


200' X 1200' 



d,Google 



AiRCRAVT Year Book 



No. Cits 




Name of Field 


Type 


Semarka 










GoreTiUe 






Emergency 




Gorbam 










Greenup 






Emergency 




51 Greenville 






Emergency 


1300' It 1300- 


Harrel 






Emergency 




103 Havana 






Emergency 


2500' X 1500' 


Hettiok 






Emergency 


1320' X 1320' 


44 Highland 






Emergency 


1200' I lOOC 


Hinkley 






Emergency 




54 JereeyviUe 






Emergency 


1800' X 2000' 


158 Joliet 






Emergency 




133 Kankakee 


State 


Insane ABjlum 


Emergency 


2000' X 2000' 


Keenes 






Emergency 




Kempton 






Emergency 


700' s 600' 


149 La Salle 








800' X 400' 


LeHarpe 






Emergency 


1400' X 1400' 


LeRoj 






Emergency 


2000' X 2000' 


95 Lincoln 






Emergency 


1320' X 1320' 


59 Litchfield 






Emergency 


1300' X 200O' 


Lora 










106 Macomb 






Emergency 


600' X 800' 


Malta 






Emergency 


1200' X 1200' 


TQ Marshall 






Emergency 


40 acres 


35 MaBcoutah 






Emergency 


2000' X 2000' 


74 Matoon 






Emergency 




156 Mendota 






Emergency 


1500' 1 1500^ 


Meredosia 








1300' X 600' 


3 Metropolis 






Emergency 




122 Monmouth 






Emergency 


80 acres near 
Country Club 


97 Monticello 








1000' X 1000' 


Montrose 






Emergency 




151 Morris 


Baseball Park 




800' X 100' 


MorriBonville 






Emergency 


2000' X 2000' 


57 Mount Olive 






Emergency 




89 Mount Sterling 


; Fair Grounds 


Emergency 


1500" X 1500- 


24 Mount Vernon 






Emergency 




5 Murphysboro 






Emergency 


2500' X 1600' 


New Baden 






Emergency 


1300' X 1300' 


New Memphis 








1300' X woe 


53 Newton 






Emergency 


500' X 750' 


Odin 






Emergency 


1320' s 1320' 


Odon 






Emergency 


350' X 200' 


46 Olney 










141 Ottawa 


King 




Emergency 


800' X 800' 


71 Panft 






Emergency 


1300' X 1300' 


119 Peoria 


Peoria Driving Park 


Emergency 


1 mi. oval 



d,Google 
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No. City 


Name of Field 


Type 


Remarks 


Peoria 


Fair Grounda 


EmergencT 


3900' long 


Percy 




Emergency 


1500' X 900'; 
Alfalfa field 


Pierron 




Emergency 


1500' K 400' 


18 PinkneyviUe 




Emergency 


1500' X 800' 


128 Pontiac 


Poor Farm 




1 800' X 1800' 


147 Princeton 




Emergency 


1800' X 1800' 


Ramsey 




Emergency 


2000' X 1200' 


Kobinson 




Emergency 


000' X 600' 


202 Rocktord 


Drill Grounds 


Emergency 


2500' X 2500' 


145 Bock Island 


Framing 


Emergency 




68 Rood House 




Emergency 


1200' X 1200' 






Emergency 


1200' X 1500' 


Sadonis 




Emergency 


300' X BOO' 


Saint Eimo 




Emergency 


2500'xlOOO' 


Saint Jacob 




Emergency 


1200' X 600' 


39 Salem 




Emergency 


1800' X 1200' 


Sandoval 




Emergency 


3000' X 3000' 


73 Shelbyville 






1500' X 1600' 






Emergency 




IT Sparta 


Fair Grounds 


Emergency 




84 Springfield 


Fair Grounds 


Emergency 


Mile track 


38 Staunton 




Emergency 




130 Streater 


Country Club 


Emergency 


300' X 300'; golf 


60 Sullivan 


County Poor Farm 


Emergency 


1800' X 1800' 


Sumner 




Emergency 




Swanwick 




Emergency 




TalluU 




Emergency 


2000' X 2000' 






Emergency 


1000' X 1400' 


Trenton 




Emergency 


1500' X 1000' 


Troy 




Emergency 




99 Urbana 




Emergency 




62 Vandalift 




Emergency 


1300' X 1300' 


Wagoner 




Emergency 


1 800' X 1800' 


121 Watseka 




Emergency 


3500' X 2000' 


211 Waukegan 




Emergency 




Wedron 




Emergency 




173 Wheaton 




Emergency 


40 acres; eq. 






Emergency 


900' X my 


Woodlawn 


INDIANA (IN) 


Emergency 




73 Attica 




Emergency 


1800- X 1260' 


BoBwell 




Emergency 


800' X 900' 


SI Brazil 




Emergency 




118 Butler 




Emergency 


375'x900' 


Effingham 




Emergency 




106 Fort Wayne 




Emergency 





d,Google 



AiRCBAPT Tear Book 



No. City 


Nam. 


s of Field 


Type 


Remark* 




INDIANA (IN) {Continued) 




Fowler 






Emergency 




74 Frankfort 






Emergency 


2000' 1 1500' 


5S Indianapolis 


Speedway 














Emergency 




Ireland 






Emergency 


1200' xeoc 


107 Knos 


Seholling'8 


Farm 


Emergency 


1800' X ISOC 
3960' % 2640' 


81 Lafayette 






Emergency 




95 Logansport 






Emergency 


450' X 750' 


7 Loogootee 






Emergency 


760' s 000' 


IT Mount Vernon 






Emergency 




78 Muncie 






Emergency 










Emergency 


750' X 450' 


New Richmond 






Emergency 


1200- X 3000- 


5 Petereburg 






Emergency 


300' X 900' 


62 Bichmond 






Emergency 


1 200- K 1200' 


124 South Bend 


Notre Dame Univeraity 


Emergency 


Meadow 


Bchereville 






Emergency 




38 Spencer 






Emergency 




27 SullivM 






Emergency 


7500' It 1200' 


42 Terre Haute 






Emergency 


1600' s: 800' 


1 Vincennes 






Emergency 




6 Washington 




IOWA (lA) 


Emergency 




40 Atlantic 






Emergency 


900' K 1500' 


Blairsburg 






Emergency 


40 acres 


Bonaparte 






Emergency 


600' X 800' 


123 Charles City 










111 Clarion City 






Emergency 


20 acres 


54 Davenport 






Permanent 


Good; Oral 


Donnehon 


Race Track 




Emergency 




Dow City 






Emergency 




Lowden 






Emergency 




122 JIaaun City 






Emergency 




135 Nortliwood 






Emergency 




128 Oaa^e 






Emergency 




34 OBkalooaa 








1200' X 900' 


43 Pella 






Emergency 


900' I 600' 


Ropkford 










92 Rockwell City 






Emergency 


20 acrcH 


91 Sao City 






Emergency 


1200' 1 600' 


Shell Rock 






Emergency 




00 Sioux City 






Emergency 




Stanwood 






Emergency 




08 Waterloo 






Emergency 





d,Google 





KANSAS (KS) 






No. Ci(y 


Xame of Field 


Type 


Remarks 


72 Abiline 




Emergenej 




6 ArkaDMB Citf 




Emergency 




98 Belleville 






800' 1 1600"; 
Oval 


Cottonwood 








Falls 






1300' X 1300' 


3S Dodge City 




Emergency 


1 300' X 1300' 


68 Emporia 




Emergency 




86 Fort Leaven- 








north 




Emergency 




23 Fredonia 


Fair GroundB 


Emergency 




84 Goodland 




Emergency 


2400' X 2400' 


Hiawatha 


Race Track 


Emergency 


700' X 1000' 

Good, oval, in- 
side Vi mile 
trade 


46 lola 




Emergency 


1700' X 1400' 






Emergency 




8D Leavenworth 




Emergency 


2000' X 800' 


Leavenworth 




Government 




71 Lincoln 




Emergency 


1300' X 1300' 


51 McPherBon 


Darrow 


Emergency 


1500' X 500'; 

good 


m Mankato 




Emergency 


2500' X 1800- ; 
L shaped, good 


09 Maryeville 




Emergency 


1700' X 850' ; 
L gliaped. good 


07 Norton 




Emergency 


1400' X 1400'; 
good 


76 Olathe 


Polo Grounds 


Emergency 




10 ParaonB 




Emergency 








Emergency 


1000' X 130O'; 
good 


Scott City 




Emergency 


1000' X 2000' 


100 Seneca 




Emergency 


600' X 1500- 


Smith Center 






1700' X 1100'; 

good 


74 Topeka 






2000' X 1700' 






Emergency 


1320'xIO0O'i 
good 


32 Wichita 


Stratford 

KENTUCKY (KY) 


Municipal 


2400' X 1200'; 

good 


Corydon 




Emergency 




Georgetown 




Emergency 








Emergency 


1800' \ 400' 


Mid«-ay 




Emergency 





d,Google 



AlRCRATT YeAB BoOK 



Xo. 


City 


Kame of Field 




Type 


Remark, 






KENTUCKY (KY) 


{Conli 


nued) 












Emergency 






P&ducah 






Emergency 






West Point 


Godman Field 




Emergency 






Winge 


LOUISIANA 


(LA) 


Emergency 






Alexandria 


Camp Beauregard 




Emergency 


Army Post 




Baton Rouge 






Emergency 




31 


Crowley 

Harrisonburg 

Kinder 






Emergency 

Emergency 
Emergency 




56 


Lake Providence 




Emergency 






MatchitocheB 






Emergency 




6 


Minden 






Emergency 




32 


Monroe 






Emergency 




79 
39 


New Orleans 


Race Track 




Emergency 
Emergency 


Oval 


2 


Shreveport 
Tallulah 


Fair Grounds 




Emergency 
Emergency 


Race track 






MAINE (ME) 






38 


Augusta 










34 


T^wiiton 






Emergency 




82 


Old Town 


Bachelder'a Field 




Emergency 


5IW X 2000- 


16 


Portland 


MARYLAND 


(MD) 


Emergency, 




27 


Baltimore 


Pimlico Race Track 




Emergency 






Baltimore 


Clifton Park 




Emergency 






Camp Meade 






Emergency 






ChaBe 






Emergency 






Elk Mill 








2100' X 400' 
about 76 acres 


40 


Havre de Graw 






Emergency 




18 


Laurel 






Emergency 




42 


Northeast 
Sparrows Point 






Emergency 
Emergency 








MASSACHUSETTS (MS) 






Ashburnham 






Emergency 






Boston 


Franklin 




Emergency 






Beverly 






Emergency 






BoJiford 






Emergency 






Cambridge 






Emergi^ney 






Deerfield 






Emergency 






Essex 


Race Track 




Emergency 






Falmouth 






Emergency 






Grafton 






Emergency 






Hamilton 






Emergency 






Hudson 






Emergency 






Marlborp 






Emergency 





d,Google 
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So. City 


Some of Field 


Type 


Remarks 


New Bedford 


Fort Redman 






Drillground; 
700' K 600' 








Emergency 




Newberryport 






Emergency 




Orange 






Emergency 




PiUfield 






Emergency 




Princeton 






Emergency 




Readvilk 


Race Track 




Emergency 




. Springfield 


Mollwaine 




Emergency 


2000' s 2000' 


So. Framingha 


m 




Emergency 




Upton 






Emergency 




WorceBter 


Race Track 




Emergency 




- Weylwid 






Emergency 






MICHIGAN (MI) 






11 Adrian 






Emergency 




23 Albion 


Finley 




Emergency 


250' X 400' 


Almot 






Emergency 


TOO' K 700' 


26 Ann Arbor 


University of 


Michigan 


Emergency 


1050' X 7S0' 


87 Bad Aie 


Fair Grounds 




Emergency 




21 Battle Creek 


Camp Custer 




Emergency 




Battle Creek 








(1 other good 
field) 


84 Bay City 


Ra6e Track 




Emergency 




1 Buchnnnon 






Emergency 




81 Caro 






Emergency 




CasB City 






Emergency 




Chelsea 






Emergency 




Croaanell 






Emergency 




Dearbome 






Emergency 




Dec^atur 






Emergency 




Delhi Mills 






Emergency 




Dexter 






Emergency 




5 Dowagiac 






Emergency 




70 Flint 






Emergency 




Fowler 






Emergency 




Fowlerville 


Fair Grounds 




Emergency 




Glen wood 






Emergency 




65 Grand Haven 


Spring Uke 
Club 


Country 


Emergency 




59 Grand Rapids 


Grand Rapide 

Club 


1 Country 








West Mich. State Fair 








Grounds 




Emergency 




9 HillHlale 


Fair Grounds Race Track 


Emergency 


1/, mile track 


Imlay City 


Race Track 




Emergency 


10 acres 


24 Jackson 


Sparks 




Emergency 


Good 


53 Lansing 


Golf Club 




Emergency 





d,Google 



AiKCRAST Tear Book 



-Vo 


City 


Yome of Field 


Tspe 


Remm-k, 






MICHIGAN (MI) {Continued) 






Lanaing 


McPherson Farm 


Emergency 






I^insing 


Mich. Agricultural Col- 
lege 


Emergency 






Lansing 


Raee Track 


Emerfrency 




71 


Lapeer 


County Farm llospiUl 


Emergency 


1500' X 1500' 


19 


Lawton 




Emergency 






Manchester 


Spaferdy 


Emergency 


825' X 1155' 




Mayville 




Emergency 


800' K 960' 


S3 


Midland 
Milea 




Emergency 
Emergency 




82 


Mount Pleasant Cemetery 


Emergency 




2 


Nilea 




Emergency 




34 


Plymouth 

Pointe aux 

Barques 




Emergency 
Emergency 
Emergency 






Eedwood City 






lOOC 1 400" 




Saint Charles 




Emergency 






Sandusky 




Emergency 








Fair Grounds 


Emergency 






Stockbridge 




Emergency 


300' X 650' 




Wayne 




Emergency 






Yale 




Emergency 




27 


Ypsilanti 


MINNESOTA (M) 




1000' X 1000'; 
L-Bhaped 


4B 


Appieton 




Emergency 


Good 


67 


Brecfcen ridge 




Emergency 


Good 




Cannon Junction 


Emergency 


Good 




cure City 




Emergency 


Good 




Crow River 




Emergency 


Fairly good 




Daktoa 




Emergency 






Dre«t>a«h 




Emergency 




78 


Duluth 


Superior Country Club 


Emergency 


300' X 975'; 
golf links 


4 


Fairmont 




Emergency 


Good 


40 


Fort Snelling 
Golden 

Graceville 


Parade Grounds 


Emergency 
Emergency 
Emergency 


1200' X 1200' 


37 


Hastings 




Emergency 




27 


Lake City 
Maple 

Maver 
Maynard 
Milan 
Minnesota City 




Emergency 
Emergency 

Emergency 
Emergency 
Emergency 




43 


Montevideo 
New Germany 




Emergency 
Emergent^ 





d,Google 
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No. City 


Name of Field 


Type 


Remarks 


Parker 








Pine Creek 




Emergency 




33 Red Wing 




Emergency 




40 Valley 




Emergency 




28 Wabasha 




Emergency 




Wacona 




Emergency 


Good 


WayzaU 








Wheaton 




Emergency 


Good 


White Bock 




Emergency 


Good 


47 Willmar 




Emergency 


Good 


18 Winona 


MISSISSIPPI (MP) 


Emergency 


1200- X 600' 


Arteaia 




Emergency 




BelEoni 




Emergency 


300' X 1200' 


Biloxl 




Emergency 


300' X 1200' 


Canton 


Bace Trftdc 


Emergency 




Charleston 




Emergency 


3000' It 900' 


Como 




Emergency 




CUrkBdale 


Clark 


Emergency 




Granada, 




Emergency 




Corinth 




Emergency 




Greenville 








Jackson 


Davis «tock Farm 


Emergency 




Kosciusko 




Emergency 




Holly Springs 




Emergency 




Madison Station 


Emergency 


Good 


Meridian 








Newton 








T«pelo 






Good; 

150O'xl200'i 
Marked with 
"T" 


Tutweiler 




Emergency 


VickBburg 




Emergency 




Senatobia 


Race Track 

MISSOURI (MO) 


Emergency 




Bogard 




Emergency 








Emergency 




112 Bowling Green 




Emergency 


2600' X 2600- 


68 California 




Emergency 


1700- X 1700' 


33 Cape Girardeau 




Emergency 


2000' X 600' 


98 Centralia 




Emergency 


3000' X 2000' 


31 Chaffee 




Emergency 




120 Chillicothe 




Emergency 


900' X 1200' 


11 Dexter 




Emergency 


1260' X isfxy 


90 Fayette 




Emergency 


800' X 400' 


57 Festua 


Bnrgesa 


Emergency 


2800' X 800' 


43 Flat River 


ColumlHa Park 


Oval 


1800' X 800' 



d,Google 



AiRciurt Year Book 



No. . City 


Kame of Field 


Tspe 


Remarkt 




MISSOURI (MO) 


{Continued) 




110 HamiltoD 




Emergency 


1500' X 1500' 


86 Hig^MTille 




Emergency 


1600' X 800' 


84 Independence 




Emergency 


1300' 1 1300" 


Ironton 




Emergency 




69 Jefferson City 




Emergency 








Emergency 


1300' s 1300' 


83 Kansas City 


Overland Park 


Emergency 


2000' X 1100' 


83 Kansae City 


Swope Parle 


Emergency 


ISOC X 500' 


Keota 




Emergency 


1200' X 600' 


Leasburg 




Emergency 


1500' X 1000' 






Emergency 


1300' Jt 1300' 


88 Marshall 




Emergency 


850' X 860' 


Monett 




Emergency 




Monroe City 




Emergency 


45 acre squara 
field 


New Floreneo 




Emergency 


650' X lOOC 


New Haven 




Emergency 


500' X 100' 


New London 




Emergency 




110 Paris 




Emergency 


3960' X 2640' 


6 Poplar Bluffs 




Emergency 


2000' \ 600' 


Richland 




Emergency 


3000' X 2600- 


42 Rollo 






2500' X 2500- 


53 Saint Genevieve 






117 Saint Joseph 




Emergency 




87 SedalU 


Fair Grounds 


Emergency 


BOO' X 900' 


Senneca 




Emergency 


2000' X 1000' 






Emergency 




Sturgeon 




Emergency 


1000' X 1000' 


Sullivan 




Emergency 




61 Washington 




Emergency 




Wentsville 




Emergency 


1 200' X 1200' 




MONTANA 


(MA) 




Arlee 




Emergency 




Bigtimber 




Emergency 


Very good 






Emergency 




Bridger Creek 




Emergency 




Columbus 




Emergency 




Dixon 


Bison Range 


Emergency 




Drummond 




Emergency 




Elliston 




Emergency 




Garrison 




Emergency 




Glendive 




Emergency 




Helena 


Fort Harrison 


Government 




Heron 








Ealispell 




Emergency 




Laurel 








Livingston 




Emergency 





d,Google 







Appendix 




321 


So 


City. 
Manhattan 


JVome 0/ FUld 


Type 


Remarks 




MileB City 


Fort Eeogh 








Miasion 




Einergen<T 






MiesouU 




Emergency 


1800 xlaOO'; 
L-shaped 




Missoula 


Fort Missoula 








MissouU 




Emergency 


2000'x:2000'; 
Good 




Paradiae 




Emergency 






Park City 




Emergency 






Perma 




Emergency 






FlaiDa 




Emergency 






Reid Point 




Kmergency 






Thompson FalU 






1000' 1 1300" 




Townaend 




Emergency 






Winston 


NERRASKA (NE) 


Emergency 






Central City 




Emergency 


2000' 1 2000' 




Fort Crook 


Parade Ground 


Government 




61 


Loup City 




Emergency 


2000' X 1000' 


47 


Nebraska City 


Schreiter'8 Pasture 




1290' X 800' 


50 


North Platte 




Emergency 


Excellent 




Ogallala 




Emergency 


Good 


68 


Omaha 


Florence 


Emergency 


Balloon Field 


62 


Saint Paul 




Emergency 


3960' 1 2648' 


40 


Sidney 






Large, good 


57 


Wahoo 




Emergency 




42 


York 

Carson City 

Elko 


NEVADA (NA) 


Emergency 

Emergency 
Emergency 


1200' X ISOO* 




Fallon 


I^e Bed 


Emergency 


10560' X 7920'; 
Good 




Lovelock 




Emergency 






Montelio 


Lake Bed 


Emergency 






Reno 




Emergency 


2000' X 350' 




Winnemucca 




Emergency 








NEW HAMPSHIRE (NH) 






Deming 


Drill Grounds 






69 


LancasUr 




Emergency 


700' X I GOO' 


29 


Portimouth 


NEW JERSEY (NJ 






38 


Asbury Park 


Asbury Park Aviation 


Emergency 


1200' X 000' 


10 


Atlantic City 
Lakehurat 


Atlantic City Country Club 
Army and Navy Balloon 


Emergency 








Base 


Emergency 


Building 




Pine Valley 


Curtiaa Flying Field 


Emergency 


3600' X 4200' 


44 


Princeton 




Emergency 





d,Google 



AiFCHAPT Year Book 



No. City 


Name of Field 
NEW MEXICO (NM) 


Type 


Remarks 


Albuquerque 






Flying School 


Chapelle 




Emergency 




Carlsbad 




Emergency 




Clayton 




Emergency 




Columbua 




Emergency 




Dm Moinea 




Emergency 




Gallup 




Emergency 




Laa Vegas 




Emergency 




Deming 


Drill Grounds 






Lordaburg 




Permanent 




Onava 








Optimo 




Emergency 




Santa Fe 




Emergency 




Shoemaker 




Emergency 












Wagon Motmd 


NEW YORK 


Emergency 






(N = Weatern half of State) 






{Y=iEaHtern halt of State) 




Au Sable Forks 


Emergency 




L-8 Babylon, L. I 


. H. J. Damm 


Emergency 




Y-3T Binghamton 


De Forest Street ■ 


Emergency 


1200' X eoc 


Birdaell 




Emergency 


300' X 1200' 


Brooklyn 


Parade Ground 


Emergency 


600' s. ISW 


N-19 Buffalo 


Cranberry Lake 


Emergency 




Coney Island 




Emergency 




N-7 Dunkirk 




Emergency 




Y-33 Glen Palls 




Emergency 




Y-22 Goshen 




Emergency 




Y-43 Ithaca 


Thomas Morse 




1200' X 120' 


Jay 




Emergency 




Keeseville 




Emergency 




Liberty 




Emergency 


700' X 1100' 


Y-T6 Little Falle 


Smith's Field 


Emersency 


700' X 700'; Ex- 
cellent 


Lowville 




Emergency 




Millerton 




Emergency 


1800' z 360' 


Montauk Point 


Emergency 




Y-1 New York City Gallatin No. I 


Emergency 




Y-Tl Oneida 


Oneida Aviation 


Emergency 


300' X 60' 


Orchard 




Emergency 




N-4I Oawego 








Pierce Field 




Emergency 




y-07 Plattshurg 


Platlaburg Barracks 


Emergency 


Good 


Plum Uland 




Emergency 




y-19 Port Jervia 




Emergency 


600' K 500" 


r-32 PoughkeepBie 


Poughkeepeie Race Track 


Emergency 


OOO'slEC 



d,Google 



ffo. Citg 


Same of Field 


Type 


Remarkt 


Pulaski 




Emergency 








Municipal 


1900- X 1800'; 
in preparation 


y-B3 SaranaoLake 




Emergency 




Y-C3 Schenectady 




Emergency 


In Preparation 


Sheepshead BayMotordrome 


Emergency 




Silver Creek 




Emergency 






Bethka 


Emergency 


1200' X 400' 


y-12 Tarrytown 




Emergency 




Union 




Emergency 




Y-74 Utica 


Utica Aviation 


Emergency 


1500' X 900' 


Y-54 Waterloo 


Thomaa 


Emergency 


600' X 600' 


N-fl Wertfield 




Emergency 




Y-6 Yonkera 


Yonkers Golf Field 


Emergency 


300' x:75' 




NORTH CAROUNA 


(NC) 




Fayetteville 




Emergency 


Large 


GoldBboro 


Race Track 


Emergency 


150' X 750' 






Emergency 


ISO' X 600' 






Emergency 




Hobgood 




Emergency 


2400' X 1800' 


Hoffman 




Emergency 




Pinehurrt 


Golf links; Race track 


Emergency 




Raleigh 




Emergency 


4500' X 750' 


WeldoD 




Emergency 


750' X 150' 


Wilmington 


Country Club 


Emergency 


75' X 1350' 


Wineton-Salem 




Emergency 


35 acres 




NORTH DAKOTA 


(ND) 




» BiBmarck 


Reservation 


Oovermnent 




U Dickinson 




Emergency 




Eagles Nest 




Emergency 




Eldridge 




Emergency 




18 Fargo 




Emergency 


3960' X 3860' 


Fort Benj. 








Harrison 




Emergency 


Army Post 


Fort Lincoln 




Emergency 


Army Post, 
abandoned 


13 Glen Ullin 




Emergency 




28 Grand Forke 




Emergency 


2000' z 3000' 


Hol)art 




Emergency 








Emergency 




Judson 




Emergency 




S Mandan 




Emergency 




Sedalia 




Emergency 




Sima 




Emergency 




Sunny 




Emergency 




Sweet Briar 




Emergency 




16 Valley City 




Emergency 





d,Google 



AlRCRATT TbAR BoOK 



So. 


aty 


yame of Field 

OHIO (0) 


Type 


Remarkg 


126 


Akron 


Portage Country Club 


Emergency 




142 


Bowling Green 
Cedar Point 




Emergency 
Emergency 




1 


Cincinnati 


Phoenix Country Club 
Hamilton Country Club 


Emergency 
Emergency 




127 


Cleveland 


Cleveland Aero Club 


Emergency 




49 


Columbue 




Emergency 




m 






Emergency 


1200'xlBOO' 


89 


Lima 




Emergency 


450' X 1500' 


101 


Manafleld 




Emergency 


1400' X 800' 




Minerva 




Emergency 


isoo'xiaoo' 


68 


Newark 




Emergency 


1400' X 1400' 




New London 




Emergency 


2 100' X 1500' 


63 


Piqua 




Emergency 




154 


Sandusky 








168 


Toledo 


Bay View Yacht Club 

OKLAHOMA (OK) 


Emergency 


1200' X 1500' 




Ada 


Norr'B Meadow 


Emergency 


300' X 1000' 




Ardmore 




Emergency 


100 acres 




Atoka 




Emergency 






Black weli 


Race Track 


Emergency 


450' X 1350' 




Blanchard 


Davis Field 


Emergency 


1000' X 500' 




Briatow 




Emergency 






Chandler 


Rifle Range 




1800' X 750- 




Chattanooga 




Emergency 






Cheyenne 






GOO' X 1200- 




Chickasha 




Emergency 






Clarimore 






'/a mile track 




Cieveland 




Emergency 


I20O'x2OO' 




Clinton 




Emergency 


700- X 250' 




Cordell 


Moalander 


Emergency 


'/a mile I V4. 
mile 




CranDeld 








Cuflhing 




Emergency 






Devol 




Emergency 






Drumright 


Cook's Aviation 


Emergency 


900' X 300' 




Duncan 




Emergency 






Durant 




Emergency 






Elk City 


Race Track 




% mile 




Enid 


Dargue 


Emergency 


175 yds. aq. 
800' X 1000' 




Fair view 


Race Track 


Emergency 


450' X 1350' 




Fredrick 




Emergency 






Guthrie 


Curtis Farm 


Emergency 


32 acrea 




Hartshorne 




Emei^ncy 


1000' X 600' 




Hennessy 




Emergency 


600' X 900' 



d,Google 



Vo. City 


Name of Field 


Type 


Remarks 


Henryetta 


Weat Henryetta Field 




SO acrea 






Emergency 


2840' X 1320- 


Hobart 


Raymond Goodaon 








Landing 


Emergency 


4000' X 600' 


Holdenville 


Race Track 


Emergency 


1320' X 1320' 


Hugo 








Kingfisher 




Emergency 


226' X 900' 


Lexington 




Emergency 




McAl»ter 


Fair Ground 


Emergency 




McLoud 


McCray 


Emergency 


600' X IOC 


Macomb 




Emergency 


1200' X 1200' 


Mangum 


Bogga 


Emergency 


300' X 600' 


Mariow 




Emergency 




Mountain Park 




Emergency 


960' X 226' 


Atuekogee 


Fair Grounds 


Emergency 


1800' X 800' 


Kewfcirk 


Ward's Pasture 


Emergency 


160 acrcB 


Norman 


Smith Pasture 


Emergency 


2500' X 1500' 


Nowata 








Oklahoma City 


Aviation Field 


Emergency 


1200' X 460' 




Weatwood 


Emergency 


1000' 1 1600' 


Okmulgee 


Russell 


Emergency 


Good 


Pauls Valley 




Emergency 


100 Acres 


Pawnee 




Emergency 


600' X 600' 


Ponca City 


Ball Park 




1200' X 1200' 


Prague 




Emergency 




Purcell 




Emergency 


SO acres 


Repley 




Emergency 


800' X 300' 


Sapulpa 




Emergency 








Emergency 


750' X 1320' 


. Shawnee 


Santa Fe 


Emergency 


180 acres 


Stillwater 


College 


Emergency 


1200'! ISOO' 


Stroud 




Emergency 






Fair Grounds 


Emergency 


iOO'xlOOO'; 
race track 


Tulea 


Curtifls S, W. Airplane 








Co. 


Commercial 


1800' X 2300' 


Vinita 




Emergency 


1800' long 


Walter 




Emergency 


2400' X 1800' 


WatoDga 




Emergency 




Wfturika 




Emergency 




Wayonka 




Emergency 


300' X 160' 


Woodward 


OREGON (ORE) 


Emergency 


1000' X 300' 


Albany 


Setb T. French 


Emergency 


1400' X 1400' 


Aahland 




Emergency 




Arlington 




Emergency 


800' X ISOO- 


Columbia Rivei 








(Mouth of) 


Naval Air Sta. 


Government Projected 



d,Google 



Aircraft Tear Boor 



So. 


Cits 


Kame of Field 


Type 


Remarks 












Cottage Grove 




Emergency 






DallaB 


Lacreole Landing 


Emergency 


450' X 890' 




CkirvalliB 




Emergency 






Eugena 


Eugene Lauding 


Emergency 


1500' X 2000'; 
Good 




Grant's Pass 


Grant's Paas AviatioD 


Emergency 


660' X 2fi40' 




Grenada 




Emergency 






Imbeler 




Emergency 


2800' X 2500' 




Medford 




Emergency 






Penleton 




Emergency 


600' X 2000' 




Portland 




Emergency 


IBOO' X 200' 




Boseburg 




Emergency 






Salem 




Emergency 






The Dalles 


PENNSYLVANIA 


Emergency 
(P) 


800' X 1500' 


58 


Altoona 


Driving Park and Fair 










Grounds 




Half-mile track 


37 


Chester 




Emergency 




141 


Clearfield 


Eace Track 


Emergency 


One-haif mile 


142 


Du Bois 


Beaver Meadows 


Emergency 


450' X 1200' 


125 


Easton 




Emergency 


1800' X 800' 




Everett 




Emergency 


2000' X 1000' 


20 


Gettysburg 




Emergency 




S3 


Harrisburg 




Emergency 




83 


Johnatown 




Emergency 


2000' X 2000' 


57 






Emergency 




50 


Lebanon 




Emergency 


1200' 1 1200' 


60 


Ligonier 


Race Track 


Emergency 
Emergency 




51 


Middletown 
Milford 




Government 
Emergency 






Mount Union 




Emergency 


2100' X 600' 




Penllyn 


Penllyn Polo 


Emergency 


300- X 1200' 


40 


Philadelphia 

Philadelphia 


Speedway Flying 


Emergency 
Govemmfnt 


1000' X 300' 


11 


Pittsburgh 




Emergency 


Golf Course 


49 


Beading 




Emergency 


1500' X 1500' 




Rodring Springs 


Emergency 


1200- X BOO- 




Scranton 


Clark's Summit 


Municipal 




130 


StroudBburg 




Emergency 




20 


Uniontown 


Race Track 




One mile 


163 


WilkeaBarre 


Suburban Park 


Emergency 








EHODE ISLAND (M) 




16 


Apponaug 
Bradford 




Emergency 
Emergency 


Good 




Collingwood 


Bace Track 


Emergency 




12 


East Greenwich 


Emergency 





d,Google 



So 


City 


Name of Field 


Type 


Remarka 


2 


Narraganaett 










Bay 


Naval Air Station 


Government 


Projected 


T 


Newport 


Polo Club 


Emergency 




27 


Providence 
ShannodE 
Slocnm 
Weed River 
Junction 


Race Track 


Emergency 
Emergency 
Emergency 
Emergency 


Good 


42 




Race Track 


Emergency 


300' X 1200' 






SOUTH CAROLINA (SC) 






Aiken 


Race Track 


Emergency 


One mile 




Sumter 




Emergency 






Bamberg 




Emergency 






Tillman 










BennettHville 




Emergency 


1800' X 525'; 
I-shaped 




Camden 




Emergency 






CtHup Jackson 


Emerson 


Government 






Charleston 


Charleston Country Club 


Emergency 


Golf Club 




Charieston 


Naval Air Station 


Government 


Projected 




CheHterfield 




Emergency 






Columbia 




Emergency 






Charleston 


Hampton Park 


Emergency 








SOUTH DAKOTA (SD) 




64 


Aberdeen ^ 




Emergency 




46 


Redfield 




Emergency 


400' X 50g' 


24 


Sioux Falls 


Lyons 

PHILIPPINE ISLANDS 


Emergency 

(PI) 


500' X 1000' 




Cavite 


Naval Air Station 


Government Projected 




Camp StotHch- 










berg 




Government 






Fort Mills 




Government 






Paranque 


TENNESSEE (TN) 








Alexandria 




Emergency 


1000 X 6S00' 




Cliattanooga 




Emergency 






Davis 




Emergency 






Fayettevllle 




Emergency 


lOT acres 




Huntington 




Emergency 


15O0'x3O(MT 




Huntington 




Emergency 


1200' X 1000' 




Jackson 




Emergency 


2000' X 2000' 




Kuoxville 


Cherokee Country Club 


Emergency 


Half-mile track 




Knosville 


Race Track 


Emergency 


H mile 




Lexington 




Emergency 






Memphis 


No. Memphis Driving 










Park 


Emergency 


1 mile Race 
Track; Good 




Nashville 


Old Country Club 




1000' z 2000' 



d,Google 



Aircraft Year Book 



■Ho. City 


ffame of Field 


Type Bemarka 




TENNESSEE (TN) {Continued) 


Nashville 


E. L. Hampton 


Emergency 2000' s 4000' 


NaBhYille 


Beedy 


Emergency 82 acres (Uj. 
Bush) 


Somervilie 




Emergency 1000' x 3000- 


Sugar Tree 




Emergency 


Union City 


Race Track 


Emergency 1050' x 226' 


Woodbury 


lEXAS (TX) 


Emergency 500' x 2000' 


Abort 




Emergency 


Alpine 




Emergency Very good; 
quadrant 
stiaped 


AuBtia 


Penn 


Emergency 


Baritow 




Emergency Fairly good 


Beaumont 




Emergency 500' x 800'; y, 
mile west of 
the heart of 

city 


BeeriUe 




Emergency Exceptionally 
fine Geld 


Belcberville 




Emergency Very smooth 






Emergency 


Big Springs 




Emergency Marked by 
wblte circle 


Bonhan 






Bowie 






Brownwood 




Emergency 


Bryan 


College Station 


Emergency 1000x1500' 


CactUH 




Emergency L-shaped 


Cameron 




Emergency 3000x8000' 


Canadian 




Emergency 


ChildreBB 


Race Track 


Emergency 


Chillicothe 




Emergency Excellent 


Cisco 




Emergency 


Clarendon 




Emergency 


Corpus ChriBtii 


i Ft. Scully 


Emergency 


Cotulla 




Emergency 


Crowell 




Emergency 


Cuero 




Emergency 


Danbury 




Emergency 


Dectur 




Emergency 


D«l Rio . 






Deuiscm 




Entergency Field marked 
with a pile of 
white washed 




S. E. Davia' Farm 





d,Google 



No. Cits 


Name of Field 


Type 


Remark, 


Eagle Lake 




Emergency 




Electra 




Emergency 




El Paso 


Ft. Bliss Parade Ground 


Emergency 




Fairbanks 




Emergency 




Fiatonia 




Emergency 




Ft. Clark 


Parade Ground 


Emergency 




Ft. Stockton 


Drill and Parade Ground 


Emergency 




FrederickHburg 




Emergency 




Gainaville 




Emergency 


Rectangular 


GalveBton 


Ft. Crockett Parade 








Grounds 


Emergency 




GiddingB 




Emergency 




Haekell 






Good 


Hempstead 




Emergency 


Very good 


Henrietta 








Hollia 




Emergency 




HoDdo 






1200' X 800' i 
Very good 


Hot Wells 




Emergency 




Huntsville 




Emergency 


4000' X 1000' 


Iowa Park 




Emergency 




Jolly 




Emergency 




Katj 




Emergency 




Laredo 




Emergency 




Leaque City 




Emergency 




Lexington 




Emergency 




Liberty 




Emergency 


1500' s 600' 


Lubbock 




Emergency 




McKinney 




Emergency 




Marathon 




Emergency 




Marf» 




Emergency 




Marlin 




Emergency 




Marshall 




Emergency 




Momard 




Emergency 


1 200' X 600' 


Memphis 




Emergency 


Cotton Patch 


Midland 




Emergency 




Milford 




Emergency 


Marked 


Mineola 




Emergency 




Moultoo 




Emergency 


Excellent pas- 


New Boston 




Emergency 


Very excellent 


Newcastle 




Emergency 




Nocona 




Emergency 




Odessa 




Emergency 




Ozona 




Emergency 


Excellent! 
2000' X 1600' 


Palestine 




Emergency 


4S0'x4000'i 



d,Google 



Aircraft Tear Book 



Ho. City 


Wame of Field 


Typt 


Rtwark, 




TEXAS (TX) (Continued) 




PariB 






Emergency 




PearUnd 






Emergency 




PeCB88-2 






Emergency 




Port Arthur 


Naval Air 


Station 


Emergency 


NiTy Balloon 

Fid. 


Quatmah 










Ringold 










St. Joe 






Emergency 




Saltillo 






Emergency 




San Angelo 


Penrose B. 


Metcalfe 


Emergency 


2500' X 2500- 


San Antonio 


Brooks 




Government 


Army Balloon 
Fid. 


San Marcos 






Emergency 




Seymour 






Emergency 




Sherman 






Emergency 




Shumid 






Emergency 




Sierra Blanca 






Emergency 


Unlimited spaca 


South Houston 


San Leon 




Emergency 


Near Ellington 
Fid. 


SpoSard 






Emergency 


Very good 


Stanford 






Emergency 




Stanton 






Emergency 


Excellent 


Sulphur Springs 




Emergency 


200 acres 


Sweetwater 






Emergency 


320 Acres; 
Rectangular in 
shape 


Temple 






Emergency 




Texarkana 


Country Club 


Emergency 


50 acres 


Texarkana 






Emergency 


75 acres 


Texline 






Emergency 




Thomdale 










Toyah 






Emergency 




Tyler 






Emergency 


y, mile track 


UTilie 






Emergency 


1000' long; L- 
shaped 


Van Home 






Emergency 




Vernon 






Emergency 




Victoria 






Emergency 


2600' X 2500* 


Washburn 






Emergency 


Large 








Emergency 




Wellington 






Emergency 




Wharton 






Emergency 




Whitesboro 




UTAH (U) 


Emergency 




0-46 Salt Lake City 




Emergency 




U-52 Ogden 






Emergency 




U-64 Salduro 






Emergency 




Z Bennington 






Emergency 





d,Google 



So. Cil9 


Same of Field 
VERMONT 


<VT) 


Type 


Emarkt 


2 Bennington 






Emergency 




52 Montpelier 


Race Track 




Emergency 




17 Windsor 


VIRGINIA 


(VA) 


Emergency 


1800' X 400'; 
Marked "T" 


BlackBburg 






Emergency 


1600' X 700' 


4 Franklin 






Emergency 


Very good; 200 
X 300 yds. 


8 Lawrenceville 






Emergency 




37 Lynchburg 


Y. M. C. A. Island 




Emergency 


700" jc 150- 


22 Norfolk 


Parade Grounds 




Emergency 




Oldfleld 






Emergency 




S9 Peteraburg 








1880' X 800'; 
Triangle 


41 Richmond 


Fair Grounds 




Emergency 


At Pulton, sub- 
urb of Rich- 
mond; 2 miles 
by V, mile 


RiTertou 






Emergency 




Sandy Point 






Emergency 




10 Suffolk 






Emergency 


Good 


Urbana 






Emergency 


Good; 
250 X 450 yd. 


30 Williameburg 






Emergency 


Good; 
1800' x 500' 


Yorktown 


Naval Air Station 




GoTemment Naval Balloon 










Fid. 




WISCONSIN 


(W) 






Baramn 






Emergency 




Bay City 






Emergency 


Good cross 
country fld. 


27 BoBcobel 






Emergency 




ByrdBCredt 










Cochrane 






Emergency 


Fairly good 


Cross Plains 






Emergency 


Good 


De Sola 






Emergency 




Diamond Bluff 










Ferryville 






Emergency 




Hager City 






Emergency 


Good cross 
country field 


Johnson Credc 






Emergency 


Good 


20 LakemiUs 






Emergency 




Lone Rock 






Emergency 


Good 


28 Madison 






Emergency 




Madden Rock 






Emergency 


Good 


Mazamanie 






Emergency 


Fairly good 






Emergency 


Fair 



d,Google 



Aircraft Year Book 



Ho. City 


iiame of Field 




Tvpe 


Remarka 




WISCONSIN (W) 


(Continued) 




Milwaukee 


Milwaukee Air Port 




Emergency 


Excellent 


North Croea 






Emergency 




31 Oconomowoc 






Emergency 


Good 


Pepin 






Emergency 


Eicellent 


Purdy 








Fairly good 


Quincy 






Emergency 


Good 


Spring Green 






Emergency 


Excellent 


Stockholm 






Emergency 


Good 


22 Waukesha, 






Emergency 


Large fld. east 
of city 


Waukesha. 






Emergency 


Large L-shaped 
one mile west 

of city; 

excellent 




WASHINGTON 


(WSH) 




Bellingham 






Emergency 




Chehalis 






Emergency 


Good 
2000' X 2000* 


Ellensburg 






Emergency 


Good 
1500- X 1800- 








Emergency 


Good 


Irvin 






Emergency 


Good 


Millwood 








Good 


Opportunity 






Emergency 


Good 


Parkwater 






Emergency 


Good 


Pasco 






Emergency 


1600* X 4000' 


Ritzville 






Emergency 


1000- X 2000' 


Seattle 


Municipal Golf Liaka 




Emergency 


250' X 2500 


Tacoma 


Speedway 




Emergency 


Oral enclosed 
by 7 mile 
track 


Walla Walla 






Emergency 


4000 X 3000' 


Yakima 






Emergency 


2000' X 2500' 




WYOMING (WY) 






Cheyenne 


Ft. D. A. Ruisell 




Government 000 yde. x 700 


Green River 






Emergency 


yas. 


Bawlins 






Emergency 






MEXICO (MX) 






Tampico 


Salinas Caraco Oil Fid 




Emergency 


2% miles by 8 
wiles; south 
of Tampico; 
fairly good 


Vera CruB 






Emergency 





d,Google 



AIRCRAFT INStTRANCB 

Througli the failure of the United States Government to formulate a definite 
policy with regard to aeronautical development, the eBtabliahment of landing 
fields, the inspection of aircrtdt, and the licensing of pilots, the writing of air- 
craft insurance in thia country has been very seriously embarrassed. 

At the present the following kinds of insurance are written: 

Fire (Floater form) ; 

Collision (Meaning damage to plane) ; 

Liability (Meaning injury to individuals other than passengers) ; 

Property Damage (Meaning damage to property other than the plane) ; 

Life and Accident Insurance for passengers in aircraft, covering specific flights. 

The above forms of insurance are written by two classes of companies; one 
group known as casualty companies and the other as fire compajiiea. There are 
seven American companies in the so-called fire group writing various forms of 
aviation insurance, and two in the casualty group. One of the casualty com- 
panies is in position to write what is called full coverage, covering fire, collision, 
property damage and public liability, also accident and life insurance- 
Writers of aircraft insurance are of the opinion that a fair system of rates and 
an adequate extension of insurance protection can not he brought about until 
the Federal Government accepts the responsibility with which it is confronted by 
proper superviaion of pilots, establishment of adequate landing fields, elimina- 
tion of stunt flying for exhibition purpoees. and concentration of oertKiautical 
activities under one depaxtment of the Government in Washingtoa. 



,d.yGoogIe 



d,Google, 



d,Google 



d,Google 



d,Google 



d,Google 



d,Google 



d,Google 



